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Chapter XX 


FAIENCE AND STONE VESSELS 


Faienct Fessels (PI. Cl, i-io ; PI. CLVII, 32 and 33 ; PI. CLIX, 3 and 4 ) 

F aience ware is found in both the Intermediate and Late levels at Mohenjo-daro, Lavda. 
and it will probably also be found in the Early levels when we get down to them. 

Not many complete vessels of faience have been found at Mohenjo-daro, for this for 

relatively soft material is easily broken or damaged by salt. Hence the scarcity of faience acaraty. 
vessels does not prove that they were not in common use. All those found are of small size 
and very well made. It is probable that they were used for cosmetics ; indeed, a trace of Sonraatad iiaa. 
a yellow subftance js ftill to be seen in one of them (No. 8 in PI. Cl). None of them contained 
eye-paint, as anything of this nature invariably leaves traces behind. Judging from the 
comparatively large apertures of all these jars, the subftances they once contained were fairly 
thick, and an unguent suggefts itself as their probable content, though in few of them is the 
aperture large enough to allow of a finger being inserted. I would, therefore, suggeft that some 
kind of powder was kept in these jars ; that it was coftly is implied by the very small size of 
the jars. Indeed, Nos. i, 3, and 8 are so small that they might almoft be children’s toys, were 
it not unlikely that children would be given playthings made of such a material as faience. 

It will be noted that few of these faience jars have a subftantial base ; they are moftly Bmm. 
incapable of ftanding alone. On this account it is probable that they were kept in toilet 
boxes or other receptacles. 

Several of these vessels ftill show traces of colour ; those illuftratcd in PI. Cl, 4, 8 and 10, Celotur. 
are smoothly coated with a glaze of a light apple-green colour. The glaze of Nos. 3 and 9 
is well preserved and ftill retains its original colour, turquoise-blue. The remaining 
jars have loft both colour and glaze. 

There is a small hole in the side of the neck of No. 10 in PI. Cl to take a thread to HoIm for 
faften on a cover. No. 3 has two small holes, one on either side of the neck. The neck of eevwrs. 

No. 1 is grooved to take a cord for tying on the lid which is missing.* 

Some difficulty seems to have been experienced in making these jars ; their sides and MaBofoctore. 
especially their bases are remarkably thick. No. 8, for inftancc, would hardly contain 
anything at all, and Nos. i and 6 would hold but little. The makers were evidently uncertain 
of their material and feared to risk making the jars any thinner. 

The pafte of those jars which were broken and could consequently be properly exammed Paste, 
was white or i»h-grey in colour, and in moft cases the glaze had penetrated well into it, both 
on the inside and outside of the jar. In the manufafture of the little jar, PI. Cl, i, a certain 
amount of frit was mixed with the pafte itself as well as being applied to it both inside and 
out. This process, which results in ftrengthening the articles so treated, has also been 
^ Possibly in this case the cover was made of doth or leather. 
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noticed in other faience objcAs at Mohenjo-daro. This treatment, of course, requires 
considerably more heat than if the surfaces alone •were glaaed. 

N«t It is quite evident that these jars were not imported from outside India, and quite 

possibly they were afhially of local make. Many of the shapes are copies of pottery ware, 
and in the liA below I have made the necessary comparisons :— 

Plate Cl, No. i (HR 994) is a beautifully made little vessel that was found 9 feet below 
the surface in the N.W. corner of House III, Block 2, Seflion A of the HR Area. It has 
a groove around its neck which obviously took the Aring which tied on the cover. In shape 
it resembles some of the borage jars ; for in^Iance, Nos. i and 2 in PI. LXXXV. 

No. 2 (SD 1705) seems to be a portion of a faience jar that was made in two pieces, the 
part preserved being the neck. On the other hand, it might equally have served the purpose 
of a jar-iland. It came from 8 feet below the surface of the ground in the lane between Blocks 
4 and 5, Southern Buildings Section. 

No. 3 (HR 5024) with its deeply scored middle is a passable imitation of the “ B ” 
type of pottery illuftrated in PI. LXXX. It was unearthed from 5 feet below the surface in 
Room 118, House XI, Block 2, HR Area. 

loaitatiMi •! No. 4 (SD 258) was made in two pieces and skilfully joined together at the junditon of 

pottary fcnna. thg shoulder and body. In shape it resembles the pottery jar No. 21 in PI. LXXXI, but 
it has a wider aperture. 

No. 5 (C 364) resembles a shape that was very commonly made in pottery, and so we are 
juilified in rc^oring its upper portion as has been done (cf. PI. LXXX, 9-27). Chamber 
11, Block 12, Seftion C, DK Area, Level, 4 feet below the surface. 

No. 6 (HR 5548) came from 4 feet below the surface in Room 65, House XXXI, Block 5, 
of the HR Area. It is evidently an imitation on a small scale of the large water-jars illuArated 
in PI. LXXXV, 7 and 8. 

Except for the beading around its base. No. 7 (E 387) is clearly duplicated by the pottery 
jar pictured in PI. LXXX, 46. 

No. 8 (DK 1933) is evidently copied from the pottery forms seen in PI. LXXXI, 50-2. 
Found in the room north of No. 4, House XIV, Block 4, Sedion B, DK Area, 2 feet below surface. 

No. 9 (SD 2390) was found at a level of 5 ft. below the surface in Chamber 15 of the 
Great Bath building ; it is evidently a copy of some of the pottery illu^rated as Type G in 
PI. LXXX. 

No. 10 (C 3063), like No. 4, was made in two pieces. In form it is quite unlike mo^l 
of the pottery of Mohenjo-daro. The nearell approach to it is No. 7 in Pi. I.XXXII. 
From Room i, Block 6, Section C, DK Area. Level, 2 feet below surface. 

Gland iwifanr. PA CLIX. —^Nos. i and 2 in PI. CLIX are two fragments of great technical interest; 

they are the only examples of glazed pottery that have as yet been found at Mohenjo-daro. 
For this reason they are reserved to and fully described in Chapter XXVI 11 on ivory, shell, 
faience, and other objefts of technical intereit. 

lalaid No. 3 (HR 5843) in PI. CLIX is also fully described in that chapter omng to its 

daoomioBa. being exceptional in its make. It is but a fragment of a medium-sized jar, measuring 3 inches 
across. Its ground colour is a light-blue and the inlaid bands that decorate it are M^ite. The 
composition of its pa^e is a powdery-looking material that has apj^u^ntly been plentifully 
mixed with a coloured frit and then baked until vitrified. Found in House XXXII, Block 
Se^ion B, HR Area, at a depdi of 2 ft. 6 in. below the surface. 

Vaintad iNukk. No. 4 (A 129) on the same plate was part of a jar about a inches high, ft is of 
ordinary fkience, now a light-blue colour ai^ decorai^ with thin bands of purplish- 
black paint. These bands were painted with a frit that had been coloured with manganese. 
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and not fused properly, owing perhaps to the risk of the colour spreading and Gaining 
the surface of the jar. This fragment was found at a depth of 3 feet below the surface of the 
ground, in Room 13, Block i, Scdtion A, DK Area. 

Sme Vtsseh (PI. Cl, 11-32, 34, and 35 ; PI. CXXXI, 36 and 37) 

Stone vessels are comparatively rare at Mohcnjo-daro; only twenty-six in all have been Stem reiaab 
found, moft of which are in a fragmentary condition. This docs not include Nos. 33 not popular, 
and 36 of PI. Cl, which are alabafler jar-ftands. 

All the vessels are of alabaffer with the following exceptions : No 21, a dish of red MaHwrkls. 

^one that resembles sand^one ; No. 24, brown limeifone ; No. 26, a greenish-grey slate ; 
and No. 32, a dark-coloured lime^one that is almoif black. The two boxes illuffrated in 
PI. CXXXI, 36 and 37, are of ftcatite. 

The soft white alabafler used to make these vessels is of very j>oor quality. It closely Alebestor. 
resembles Italian alabafler and is quite unlike the harder veined varieties that were used in 
early Sumer and Egypt.* Mo^l of the vessels made of it have been badly damaged by salt. 

The frequent use of alabaster despite its poor quality was doubtless due to its being easily 
worked. This was a consideration when, as at Mohenjo-daro, the technique of making flonc 
vessels was not of a very high standard. 

Mofl of the vessels are thick and clumsy-looking and it is evident that no particular care Clnnsy main, 
was taken in their manufa<Jlure. It is rather difficult to account for this faft, for that the 
inhabitants of Mohcnjo-daro clearly underflood the art of working hard flones, is proved 
by the excellent beads that they made.* One would have expedlcd their flone vessels to 
have been as good. 

It appears that flone bowls were sometimes used as flraincrs, for a small portion of a dish Straimn. 
was found perforated with holes, each 0*17 in. in diameter. This flrainer mufl have 
been used for thicker liquids than water, for alabafler is to a certain extent soluble in 
the latter. Oil also penetrates this flonc. 

Plate Clf 11—36-—It will be noticed that the smaller vessels, Nos. 11—16, arc very Dvtails. 
clumsy and moflly only half-bored. Yet that they were finished specimens is proved by the 
polish of the outside. The little alabaflcr vessel (VS 2868), No. ii in PI. Cl, was found 
in House XII of the VS Area at a depth of 2 feet below the surface of the ground ; No. 12 
(VS 2671), made in the same material, came from Chamber 76, House XIII, VS Area, and 
No. 14 (HR 2656), also of alabafler, from House IV, Block 2, Seftion A, of the HR Area. 

No. 15 (VS 2877) was unearthed in Chamber 76, House XIII, VS Area. 

In No. 16 ^R 3729) part of the core was left adhering to the base inside, showing Tod mod in 
that it was bored with a tubular drill. This was the method employed in making all these b**^*** 
flone vessels, and the softness of the material would allow of even a hard wooden drill, such 
as a piece of bamboo, being used, especially if wet sand were employed as an abrasive. This 
vessel, No. 16, was found in the room south of Chamber 43, House V, Block 2, HR Area, 
at a depth of 5 feet below the surface. 

No. 18 (HR 146), which resembles the pottery vessel in PI. LXXXIII, 20, is of Foodinf aip(?)< 
considerable intcrefl.* It may be a portion of a spoon whose hollow handle is missing or, 
more likely, the missing portion was a hollow spout, though why a spout should be at the base 
of a vessd it is difficult to understand, unless this object is a f^ing cup. 

» Cf. p. 33 tupra. 

* Ftagawnti of bard ftone venclf have been found et Hartppl. —[Ed.] 

* Cf. a vmd in Arch. Slav. NuNa, 1910-1 r, {d. 3$ (r). 
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No. 19 (HR 396), of alaba^er, in shape is exadly like some of the pottery cups so comnuMj 
at Mohenjcv^aro. Found in Court 13, House II, Block 3, Se^on A, of the HR Area, 
at a depth of 1 feet below the surface. 

No. 20 (VS 2304) is a badly weathered alabailer dish that was found at a depth of 13 feet 
below the surface in Room 28, House XXXI, VS Area. No. 21 is made of dark-red 
limeilone, and, though thick and heavy, is better finished than the majority of the dishes. It 
came from Chamber 76, House XIII, of the VS Area, from a depth of 13 feet below the 
surface. 

Nos. 22 and 30 (HR 1887), which were found in House II, Block 2, Seftion A, HR 
Area, at a level of 6 feet below the surface of the ground, formed the top of an alabaftcr jar 
that was made in more than one piece. The jar to which this neck and rim 
once belonged was probably globular in shape, and as it proved impossible to bore it 
satisfaftorily through a very narrow neck, it had to be made in two portions. Vessels 
have been made from more than one piece of ftonc at all periods in the ancient Ea^l. 

No. 23 (HR 5214) is a small alaba^er vessel that was found in the space (92) eaft of 
House XXXIX, Block 5, of HR Area, where it was lying at a depth of 6 feet below the 
surface; and the small but heavy brown lime^one dish, No. 24 (VS 2646), came from a level 
of 5 ft. 4 in. below the surface in House IX, VS Area. 

Nos. 25 and 29 (HR 5780), which arc both of alabaster, were found together in Room 54, 
House V, Block 2, of the HR Area, at a depth of 8 feet below the surface. 

No. 26 (HR 5212) is a dish of a greenish-grey slate ; it was unearthed in the open 
space (92), eail of House XXXIX, Block 5, HR Area, where it was found at a depth 
of 6 feet below the surface. 

No. 28 (HR 5985), of alabailer, comes from a depth of 8 feet below the surface of the 
ground in Room 87, House IX, Block 2, HR Area. 

No. 31 (SD 2552) was in a very fragmentary condition, but enough remained to allow 
of its shape being drawn. It was found in the Great Bath Seftion, at a level of 18 inches 
below the surface. 

No. 32 (VS 2941) is a dark-brown, almost black lime^one and, though thick and heavy, 
is carefully made and has a semi-polished surface. It was found in two pieces, at a depth 
of $ ft. 6 in. in Chamber 76, House XIII, VS Area. 

No, 33 (VS 2939) is an alaba^er jar-^and that was broken into two pieces. It was 
unearthed from a depth of 5 ft. 6 in. in the same chamber as No. 32. Another jar-Aand, 
No. 36 (HR 4944), which is also made of alabaster, came from a depth of 6 feet in Room 27, 
south of House VI, Block 2, in the HR Area. 

Nos. 34 and 35 (DK 2798) are shallow dishes of alabafter, which were found together 
in the DK Area. Both were todly broken, but enough remained of each to draw them. 
Room 3 j Block i, Se^on B, DK Area. ll.evel, 3 feet below surface. 

There is but little difference in the shapes of the dishes found at the various levels. For 
instance. No. 20, found 13 feet below the surface of the ground is juft as poor in workmanship 
and as simple in design as No. 28, which was 8 feet down, and No. 31, which 
was only i ft. 6 in. below the surfiu:e. 

It will be seen that some of these ftone vessels resemble certain pottery vessdb in ftiape. 
For inftance. Nos. 14 and 17 very closely resemble the goblets seen in PI. LXXXI» ^0-2 ; 
hke them they have solid bases. The resemblance between No. 18 and the fceding-ctfp (?) 
seen in PI. LXXXIII, 20, has already been noted. No. 23 is obviously a copy of a ^npe 
of pottery vessel which is found in hundreds at Mohenjo-daro ^1. UCXX, 10). The My 
broken alabafter vessel, No. 27, has a base Mtaftly similar to that of the pottery jar 
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in PI. LXXX, 29, and as there is every reason to think that its upper portion was similar in 
shape, it has been so re^ored. Yet none of the itone dishes closely resemble the pottery 
ones, and we have yet to find examples of the latter with rounded bases. These round-based 
^one dishes muft have been kept on ilands of some kind, otherwise they would have spun 
on hard brick floors. 

No. 3j;, of which only two very weathered fragments remain, was broken anciently and Rival retain, 
repaired with rivets ; there are rivet holes in both pieces. This method of repturing ^one 
vessels was also praftised in ancient Egypt in the earliest times and in Mesopotamia in 
pre-Sargonic days. In the latter country, copper, lead, and silver wire were used for 
riveting, but there are no indications on our pieces of what metal was employed.* It is evident 
that these dishes, though made of inferior ftonc, were greatly prized at Mohenjo-daro; 
otherwise no attempt would have been made to repair them. 

The interiors of the dishes appear to have been hollowed out by means of a hard Aone Grindars. 
grinder, such as that illuftrated in PI, CXXX, 35. At firil sight this grinder appears to be 
a kind of battle-axe, but one side is slightly concave and the other convex, and the two edge¬ 
like ends arc rounded. A forked ^lick was probably used to grip this tool, which was rotated 
by means of another ftick at right angles at its upper end. A very similar method 
was adopted in making the harder ^lonc dishes of early times in Egypt, emery or very fine 
sand being used as an abrasive.’ 

Plate CXXXI, 36 W 37.—The firft (VS 2881) of the two vessels illuilrated in Siom boiM. 
PI. CXXXI, 36 and 37, is a badly broken box, 2*5 inches high, with undecorated 
sides 0*25 in. thick. It had four compartments, of which the only intaft one 
measures 1*5 by i *6 inches. There is a slight rebate at the edge to take a cover, which was 
tied on by a cord carried through a small horizontal hole bored diagonally through the corner 
of the box. This box was found 7 feet below the surface in Chamber 76, House XIII, of 
the VS Area. 

No. 37 (VS 2505) is a better preserved box of four compartments, each of which measures InciMd 
I "4 by r5 inches at the base. The partitions between the compartments arc 0*3 inches daeoratioii. 
thick at the base and thin out to o* i at the top. When complete, this box muil have measured 
3’8 inches square by 2*45 inches high. The rim is rebated to take a cover, and a small 
horizontal hole runs diagonally through each corner at a depth of o'4 in below the rim. 

The sides and remaining end of the box are divided into two regi^ers by a thin border of two 
parallel lines with vertical lines between. Each regifter is decorated with an incised motif of 
triangles set one inside the other. Though there is no trace of a white filling in any of the 
incisions, there is reason to think that it originally exited, for the box which was probably 
used for cosmetics, appears to be an imitation of the black, incised ware of Sumer and other 
places, in which the designs were inset with gypsum or a similar white material. Indeed, 
this box might easily be taken for Sumerian work in shape as well as decoration.* Level, 5 feet 
below surface. Room 76, House XIII, VS Area. 

* It may ako have been leather or tome tort of fibre. 

* Cf. a lifflilar objeft illuftrated in Petrie, TWr anl IFttfom, pL lii, fig. 73. 

* It may quite well have been an importation ; it* decoration suggeft* Sumerian work. 
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SEALS AND SEAL IMPRESSIONS, COPPER TABLETS, AND TABULATION 


T he seals and fragments of seals found in such remarkably large numbers at various 
levels at Mohenjo-daro are perhaps the moil interciling of all the objects that have 
been unearthed there. 

Up to date,’ 558 specimens have been recovered, the majority of which bear one, and 
sometimes two, lines of pidographs in addition to the representation of an animal. In this 
chapter, I purpose only to deal with the technical asped of these seals, leaving to others the 
interpretation of the signs engraved upon them. And firil let me remark that the illuilrations 
of the seals reproduced in Plates CII to CXV are photographs of impressions on wax of the 
afhial seals. It should, therefore, be borne in mind that these illu^rations are the reverse 
of the seals themselves. Thus an animal that faces to the left on the actual seal faces to the 
right on the seal impression. In other words, the seals are shown as they would appear 
damped on a bale of merchandise or on the sealing of a jar. In speaking, therefore, of the 
dire^ion in which an animal is facing, it is to the impression of the seal and not to the a£hial 
seal itself that reference is made. Mo^l of the seals in the illuftrations have been 
photographed to natural size. 

Seals of this type were firil published by Sir Alexander Cunningham, who secured 
several specimens of them from villagers in the neighbourhood of HarappS in the 
Montgomery Di^lri6l of the Panjib.* 


Types of Seals 

The seals of Mohenjo-daro can be conveniently classified in ten different groups :— 
(a) Cylinder seals (?). 

(^) Square seals with perforated boss on reverse. 

(r) Square seals with no boss and frequently inscribed on both sides. 

(if) Re^ngular seals without boss. 

(e) Button seals with linear designs. 

* May, 1917. 

* Caiminghun’a Archavl. vol. v (1B75), p. 108 s pi. xxxiii, fig. t. A iliort note m tliew pSittcuW 

•nil by the late J. F. Fleet appean in the JRJtS for 191a. 

According to ProfeiKir Sayce, a seal from Harappi, now in the poneasion of the Bridal Maieain, una paUMted 
many yean ago by Terrien de Lacoaperie in the Pnc**ili»gs igf rdf Stektj nf BUHe*! dniitthg/. See jiuie, 

19S7, p. ao6, note. 
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SEALS AND SEAL IMPRESSIONS, ETC. 

(f) Re^ngular seals with perforated convex back. 

{g) Cube seals. 

(A) Roiind seals with perforated boss. 

(/) Re^ngular seals with perforated boss. 

(j) Round seals with no boss and inscribed on both sides. 


(a) Cylinder Seals (?) (PI. CXIV, 529-33) 

Seals of this group, if indeed they are seals, arc very rarely found at Mohenjo-daro, Cyliadmr smIs. 
only five specimens being obtained in all. They arc all made of ivory and differ from the 
cylinder seals of other countries in being very long and thin ; nor are they perforated for 
suspension on a cord. It is possible that these so-calM seals are not true seals at all. The incised 
chara^ers upon them might conceivably be identification marks for a game or something 
similar. On the other hand, they are certainly suitable for use as seals and on this account 
they arc included in this chapter. For the sake of clearness the aftual seal is shown side by 
side with each impression. 

No. 529 (PI. CXIV, HR 5515). Ivory. 27 inches long by 0'2$ in. in diameter. Dataib. 

Double groove at one end for attachment of cord. The other end is decorated with three 
parallel grooves. Level, 4 feet below surface. Central Courtyard (30), House LI 11 , Block 7, 

HR Area. 

No. 530 (PI. CXIV, HR 4985). Ivory. 2*05 inches long by 0 25 in. in diameter. 

Double-groove at one end for a cord ; the other end is broken. Level, 3 feet below 
surface. 

No. 531 (PI. CXIV, DK 2666). Ivory. Now 2*05 inches long by 0*3 in. in diameter. 

Its polish shows that it has been much used. About one-half of the seal is covered with an 
inscription, deeply and roughly incised and bordered by two deeply cut lines. One end of 
the seal is shaped into a conied head with a deep groove possibly intended for a cord. The 
seal is not bored ; nor is it perfcilly round. Level, 4 feet below surface. Street between 
Blocks I and 2, ^6tion B, DK Area. 

No. 532 (PI. CXIV, VS 875). Ivory. Now 2 inches long by o'3 in. in diameter. 

One end is broken and a small piece is missing. The seal tapers slightly towards its complete 
end. Five deeply incised charafkers occupy a space of about two-thirds of the circumference 
of the seal. Level, 12 feet below surface. Found in front of Room 70, House XXVII, 

VS Area. 

No. 533 (VS 958). Ivory. 275 in. long by 0*3 in. in diameter. Decorated 
at 0*5 in. from each end with a deeply incised cross-hatched border. Towards one end of 
the intervening space are two deeply incised charaders. This seal is not perfedly round. 

Level, 10 feet below surface of ground. From Room 69, House XXVII, VS Area. 

It will be noticed that there is a considerable variation in the levels below ground at Read-Hlw slui^ 
which die above specimens were found, and that, therefore, they cannot be relegated to one 
and the same period. In shape they closely approximate to what is supposed to have been 
the origin of the cylinder seals of other countries, namely, a short piece of reed or cane. But 
it is not suggeded that cylinder seals originated in Sind. 

The ends of three of the seals are ^ob-like, which certainly supports the idea that they 
were once tied to a cord. 
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(p) Square Seats with Perforated Boss on Reverse (PI. Cl I, <i, and f) 

Seals of this type appear to be always made of ^eatite, and they have been found in such 
numbers that it is impossible to deal with them individually, beyond mentioning those that 
are in some way peculiar. Typical seals of this group bear a representation of an animal 
with one or more lines of piflographs along the top. They are nearly always perfeftly square 
and vary considerably in size. The following li^l of the sizes of 328 perfect specimens 
is given for the use of those interc^cd in metrology :— 


Inches. 

Examples. 

Inches. 

Examples. 

0-5 X o-^ 

5 

0-55 X 0-55 

6 

0-6 X 0-6 

9 

0-65 X 0-65 

8 

07 X 0 7 

20 

0-75 X 075 

>4 

0-8 X 0-8 

16 

0-85 X 0-85 

23 

0-9 X 0-9 

18 

0-95 X 0-95 

16 

i-o X I'O 

22 

1-05 X 1-05 

20 

1*1 X i‘l 

28 

fi 5 X I-I 5 

>7 

i-J X 12 

*3 

»-35 X 1-25 

9 

1-3 X 1-3 

•5 

»-35 X 1-35 

10 

1-4 X 1-4 

>4 

>•45 X 1*45 

4 

1-5 X 1-5 

5 

>•55 X 1-55 

3 

1-6 X 1-6 

4 

1-65 X I-65 

I 

17 X 17 

I 

>•75 X 1-75 

I 

18 X f8 

3 

1-85 X f85 

5 

1-9 X 19 

I 

1-95 X 1-95 

Nil. 

2-0 X 2-0 

2 

2-05 X 2-05 

Nil. 

2-1 X 2-1 

1 

2-15 X 2-IS 

Nil 

2-2 X 2’2 

Nil. 

2-25 X 2-25 

I 

i -3 X 2-3 

Nil. 

*•35 X 2-35 

I 

2'4 X 2-4 

Nil. 

*'45 X 2-45 

Nil. 

25x2-5 

t 

a-S 5 X 1-55 

Nil. 

2-6 X 2-6 

Nil. 

27 X 27 

1 


From the above figures it is clear that the favourite size for seals of this type was 
ri by i*i inches, followed fairly closely by seals measuring o'85 by 0'85 in. and l'2 by 
i’2 inches. Seals of very large size were not popular, none being found above 
27 by 27 inches,^ Parenthetically, it may be observed that after these seals had been cut 
to a definite size, subsequent trimming and polish would reduce their sizes considerably. 

The thickness of the seals was not measured, as it was found to vary greatly in seals from 
the same area. The average thickness of a seal measuring 0*5 by 0*5 in, was o'2 in. ; 
and of a seal 2'6 by 2*6 inches square, it was 075 in. These thicknesses do not indude 
the boss at the back. 

(f) Square Seals with no Boss and frequently Inscribed on both Sides (PI, Cl I, «, and p) 

Altogether twelve seals of this type were foiuid, all except five (C 2631 ; E 904 ; 
HR 2739 ; HR 2240 ; HR 4264) being pierced with a snu^ hole to take a cord, liNine 
are of fine white ^eatitC) one of black ileatite and two of pottery, a very unusual material. 
Of the laift two, one (HR 4264) is not curt;, but moulded from the impression of another seal. 


* Scab of equal weight but of a didfereat tbape were carried on the wrift ia Meiepotunia. 



AND SEAL IMPRESSIONS, ETC. 


373 


Seals of this type vary in size from i*i inches square and o’g in. thick down to 0 55 in. 
square and 0*3 in, thick. The majority arc well made with clean sharp edges. 

Four of these seals arc inscril^d on both thdr faces (E 904 ; HR 2739 ; HR 2596 ; Inscribed o« 
HR 4503). Two are inscribed on two of their sides as well as on their two faces *•«••• 

(L 323 *, HR 2240). On one of these (L 323), there is a unicorn on both faces, 
but not the same inscription. A very curious figure is cut on two of the sides, which may 
possibly represent the Sumerian hero Enkidu. On another seal (HR 2596), one side bears 
the representation of a fabulous animal and the other a unicorn. The Inscription, consisting 
of two characters, is the same on both sides of this seal. There is a short-horned bull on 
one side of HR 4503 and a svaEika on the reverse. HR 2240 has an inscription on each 
face, and also piCtographs on two of the sides. 

HR 2739 is very thin for its size, measuring i inch square and only 0-15 in. thick. 

On one aide there is a svaSlika and on the other an involved design of triangles. 

It is in a much-weathered condition, and for that reason no impression could be taken of it. 

It is somewhat surprising that seals of this type were not more popular, 'fhey are Type not 
convenient in size and shape, and lack the ugly boss at the back. For the latter reason, they popuUr- 
were made of a convenient thickness to hold with the fingers. Two of them, however, dififier 
from the re^t in being exceptionally thin, viz. about o‘i2 in. in thickness. Some little 
difficulty mu^l certainly have been experienced in holding these two seals to make their 
impressions. 

The average diameter of the hole in those that were pierced is in. In every case, even 
in the smallest specimens, the hole was bored from both sides of the seal. The edges of the 
holes show little or no evidence of wear (Nos. 120, 311, 3^6, 378, 471, 472, 475-7). 

(d) Redangular Seals with no Boss 

Of this type of seal only six examples have been found. Five arc made of fteatite Raratypa. 

(A 148 ; E 2039 ; HR 3732 ; HR 5248 ; and VS 208), two yellow, one grey, one black, 
and one white. The sixth (HR 1695) is made of faience. They arc all simple blocks of 
reffangular shape, and with one exception perforated by a small hole that was bored 
from both sides of the seal. All six bear plain inscriptions, without any animal devices. 

Only two arc inscribed on both sides (A 148 and E 2039), and on none of the seals are the 
sides or ends inscribed (Plate CXIII, Nos. 412, 413, 435, 440, 441, 442, 459). 

(e) Button Seals with Linear Designs 

Altogether, twenty-two examples were found of this variety of seal, twenty of which arc Pinuderas (?) 
illuftrated in PL CXIV, All are square, thin, and provided with a shallow perforated boss at the 
back. Five of these seals are of Aeatite (B 650 ; C 2927 ; HR 2728 ; HR 6207 ; Mus. 8). 

The remainder are of faience, which in every case is colourless. The paile itself varies in 
colour from white to light-yellow. The button seals that were made of faience were all 
moulded and vary so little that it is hard to believe that they were used a^fually as seals, 
which necessarily require a measure o£ individuality. They may have served to stamp 
impressions for some religious purpose, like the ca^e-marks of to-day.^ 

Hie seals of this group range in size from 0*5 to 0*95 in. square. The boss at the back 
is in Tao&. cases a mere loop. It is bcfl finished in the seals made of ifone, where the boss is 
divided into two by a shallow groove, as in the seals of Type k. 

^ la a nuumer to the piniaJerat used in Donubkn II, Thracian copper age, and early Greece, etc. 



374 


MOHENJO’DARO AND THE INDUS CIVILIZATION 


Svatiika. 


Amu «{ 
•vutiluu 


Dmigm of 

oqaarM. 


The design moft frequently found on seals of this description is the svaEika (Nos. ^oo- 
515). This symbol was Imown in mo^l parts of the ancient world, and it is quite impossible 
to determine the country of its origin. It is foimd in Crete ^ and Cappadocia,* and was 
common at Troy, where it appears among the motifs with which sf^ning whorls were 
decorated. It occurs on pottery from Susa and Musyln * in tts simple form as well as in its 
derivatives.* For some reason, not yet explained, it is not known in Bahjdonia,* neither does 
it occur in Egypt. In India at the present day, both name and symbol are emblems of 
good luck. 

It will be noticed that the arms of the svaffika turn sometimes one way, sometimes the 
other. In hi^oric India the direction of the arms has generally been towards the right, for 
the symbol was considered unlucky if the arms were turned towards the left. That no such 
feeling exifted at Mohenjo-daro seems evident from the impartiality with which the arms 
were turned in either direction, though a clockwise direftion is, if anything, less common than 
the reverse.* 

The seal illustrated as No. 516, which bears a design consifting of a number of squares 
set inside the other, is the only one of its kind found at Mohenjo-daro. It is known, however, 
at Susa and dated there to the proto-Elamite period.^ The designs on seals Nos. 536 and 
537 arc also unusual, though of a very simple nature. 

The motif in Nos. 520 and 521 is again very rarely found. It appears to be a simple 
adaptation of the stepped triangle motif that is so common on the pottery from Nil, a design 
which is also known in some of the shell-inlay found at Mohenjo-daro (PI. CLV, 33) and on 
a cylinder seal from Susa.* 

The design shown in No. 522 appears to be made up of two parallel lines enclosed in 
a square and linked up in the middle by rough scratches. 

Unfortunately, the largeft seal of this type (HR 6006) was too defaced to be 
photographed. 

There is a very similar motif to that of seal No. 528^ on a jar belonging to the Firft Period 
of Susa,' but this motif is rare at both Susa and Musyin. 

(f) ReEangular Seals with Perforated Convex Back (PI. Cl I, e, and f) 

Of this type of seal there arc sixty-four examples, ranging in size from o'6 in. to 
2'2 inches long. Moft of the specimens are of white fteatitc, but there are eleven seals of 
black steatite, three grey (C 1878 ; D 114 ; HR 1050), and one yellow fteatite (HR 6210). 

' A ytry complex form of the svattika •ppeai* on «n ivoiy seel from Hogia Triade, «ieted to the £.M. Ill Period. 
See Event, PoUce of Minot, vol. i, p. isi, £g. 90#. In the ume period it ippean on teali in a limple form widt curved 
■mu. Later cm in the M.M. 1 Period it ii found on potterx, firft with the arms curved, then with Araight arnn. Jiid„ 
vol. i, pp, 185, 51$, 640; vol. ii, pt. i, p. 197. 

* Catalogue iles ejliaJns orient., Mutie in Lamvre, vol. ii, pi. 98, fig. iz d; Frankfort, S^iet in Early Pottery of 
tie Near Ea3, ii, pi. ix, fig. 3 i p. 164, fig. a. 

* Mim, Dil. en Perse, t via, p. no, fig. 176; t. liit, pi. xli, fig. j. Delaporte, Cat. cyl. eriesot., t, i, pi. 17, fig. i. 

* Mlm. Dll. en Perse, t. xiii, p. 71, fig. 193. 

* See, however, Herzfeld, Die Ansgrainngtn von Samarra, 5, pp. 13, 16, 17, etc. 

* For convenient iUuAratimu lee de Morgm, La Pr/iiMre orientale, t. ii, p. a66, fig, 393. The potter of Efaim 

leemt to have drawn the arms of the svaffiia clockwise or counter-olodkwue indifiimdy, * 

' Mlm. Dll. en Perse, t. xvi, pi. i, fig. 8. TTk lame motif, but on piaited pottery, his been Ibttnd by Skt Anrel 
Stein in northern BalQchiftm. Mem. Arcil. Snrv. efJnisa, No. 37, xv. 

' Catalogne ies tylinires orient., Mnsle in Lonvrt, t i, pi. avi, fig. 10. 

* Mlm, Dll, est Perse, t. sdii, pi. sati, fig. 4. 
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Three pottery seals of this type (C 656; HR 116; and HR 6187) are of particular Pottery ttaii 
itttereft, inasmuch as pottery seals of any type are comparatively rare at Mohenjo-daro. Two 
are somewhat roughly made with rounded backs instead of the flat back and bevelled ends that 
are usual in this type. The third example (HR 6187) is better made ; it is smoothly coated 
with a polished red slip. The inscriptions on these three seals were cut before the seals were 
baked. On the be^f finished specimen the cutting is exceptionally well done, the characters 
being very even and clear (seal 402). And this seal has a hole through its width for a cord, 
whereas the other two are not perforated. All the steatite seals have a hole, which was bored 
from both sides for threading on a cord. 

The seals of this type ^r inscriptions only, some of which arc exceptionally well cut. 

No piClographs ever appear on the sides or backs of these seals. 

(£) Cube Seals 

Only live examples of this type of seal have been found at Mohenjo-daro, averaging Ydlow paste, 
in size 0*7 in. each way. They are all roughly made of a sandy-yellow paite, which 
appears to have once been glazed. Evidently but little care was taken in their manufa<flure. 

On four of these seals sets of parallel lines crossing one another have been roughly scratched 
on two opposite sides. On the fifth seal the same motif occurs, but on one side only, the 
opposite side being slightly rounded as if to be held between the fingcis. The remaining 
sides of three of the seals bear representations of the unicorn in relief, apparently impressed 
by a small seal of the usual type. The piClographs above the animals on all these seals are too 
weathered to be legible. 

The faCl that some of the sides bear seal impressions, whereas the other sides might serve Hatduiif. 
as aClual seals, makes it difficult to say what these specimens really arc. A series of parallel 
lines crossing one another at various angles was a favourite design in the ancient world for the 
less elaborate types of seals. Examples have been found at Kish and at Jemdet Nasr, in 
Mesopotamia, and the motif is well known at Susa,' where it has been found on seal 
impressions in clay. It is known, too, on a rough ^eatite seal from Cappodocia,® and 
the design occurs on some early seals from Crete and Egypt.* 

One might be tempted to think that a uniform design of this sort would be useless for 
the purpose of a seal ; as a faft, however, it is extremely cfFeftive, since the irregularity of 
the lines makes it almo^ impossible to forge. It had this added advantage, moreover, that 
the very poor could make such seals for themselves and thus avoid resorting to an expensive 
seal-cutter. (Sec PI. CXIV, 523, 524, 525, 526, 528.) 

(A) Round Seals with Perforated Boss (PI. Cl I, k, /, and m) 

Only three of these seals have been found (E 1886 ; HR 4393 ; and VS 3027). They Rim i mManra t 
are all well made with fiat base and top ; and the boss in the centre of the former is partially s**! frwn 
subdivided by a groove across the middle and is perforated with a hole averaging 01 in. in TaUob. 
diameter. Unfortunately, two of these seals arc broken and all show signs of a considerable 
amount of wear ; their edges are rubbed and slightly rounded. The edges of all three 
were originally slightly bevelled, a feature that is especially noticeable in HR 4393. The 

' JtUm. Dil. tn Peru, t. xvi, pi. i, fig. i. 

* des ejKuirts orient., Mnslt du Louvre, vol. i, pi zxxviii, fig. 6; vol. 11, pi. xcviii, fig. 6b. Alto Legrain, 

Culm* of the B^jhmons, pi. i, fig. 4. 

• Hall, The CMlixoHtu ^f Greece In tie Bronze Age, pp. 70, 71, figa. 73 and 75. 
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designs on these seals are illui^rated in Nos. 309, 383, and 478. A seal of cxaAly the same 
type as those juil described was found by de Sarzec at Telloh in Mesopotamia. It very 
closely resembles No. 309, and is described ‘ as being made of a soft, greenish-grey ftone, 
probably ilcatitc. 


(/) Redanptlar Seals with Perforated Boss 

Only one seal (VS 2846) of this type was found. It is of steatite and measures O’9 by 
0’7 in. The inscription upon it, of three charaders only, is illu^rated in No. 460. 
Though well made and finish^, this ^eatite seal looks as if it had been cut down from a larger 
one since it is unduly thin for its size. The boss, however, is exceptionally well finished, 
which is not usually the case with seals that have been cut down. 


(7) Round Seals with no Boss and Inscribed on both Sides 

Seal E 1908, which is badly broken, is made of calcite and measures o’75 in. in 
diameter and o’15 in. thick. Both sides are deeply incised. On one side are charaders 
arranged in three registers ; on the other side is the representation of a large tree, a very 
unusual motif for a seal. This seal has no boss to hold it by, nor has it a hole. If it was 
adually used as a seal, it mud have been difficult to hold because of its thinness. Both 
sides of this seal arc illudrated (No. 527). 


Seals of Unusual Charailer 

Such of the seals from Mohenjo-daro as exhibit exceptional features are described 
seriatim below. 

Seal 9 (C 1895). Type B. The inscription at the top of this seal has been entirely 
removed by sawing off a piece o’3 in. deep by o'§ in. wide. As the seal is badly broken, 
though it shows signs of but little wear, the possibility mud not be lod sight of that it had 
been discarded and was being cut up for its material. It is possible also that a new piece 
of done was inserted to take another inscription. 

Seal 18 (HR 5804). Type B. A part of the boss of this seal has been split away ; 
and on the remaining portion that was roughly smoothed down, a single charader, like 
the third sign on No. 463, was cut. 

Seal 304 (L 385), which has no inscription, has had its corner sawn away. Perhaps 
this seal was discarded and a piece taken from it to serve some other purpose. 

Seals 33^ (HR 2657) and 337 (B 588). Type B. In No. 335 the two edges in 
front and behind the animal were bevelled.* In No. 337 the edge in front of the 
animal only is bevelled. This bevelling was possibly due to the done being faulty and 
splitting when the seal was engraved, or a midakc made in the cutting of the device was 
ri^ified by lowering the ground. Whatever the reason may have b^, both seals give 
perfcdly good impressions. 

Seal 376 (HR 4212;), type B, has two regiders. A fabulous animal with an elephant's 
trunk occupies the upper, and an elephant the lower division. » 

> Catategnt des tytindees orient,, Mns/e Lonnre, voL i. pL ii, 8g(, 8« aod TIm Miq« mil k pidsltsiMl ia 
L. Heuaey, Dlcttmrttt tn Cka/Ht, pi. xxx, fig. ja. 

* Thn is quite eppuent, thoufk the greeter pert of die front edge « ntwfaig. 
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Seal 389 (D 171). Type B. The peculiarity of this seal lies in there being no 
representation of an animal upon it. The same remark also applies to seal 395 (VS 1190). 

Seal 396 (HR 5676) and Seal 400 (HR 3005). Type B. These two seals are unusual Tri| 4 « row of 
in that their faces are entirely filled up with three rows of pidographs ; the animal figure pictefnipiM. 
that is a regular feature on seals of this type is omitted. 

S®*1 394 (C 3^5^)* 'Typ® The face of this seal is divided into two equal portions 
by a thin incised line, on one side of which are two charafters, while the other half of the seal 
has been left blank. 

VS 3480, which is not illu^rated, is an unfinished seal of type B without any engraving; 
it measures o-8 in. square. Such unfinished seals arc very rare. 

A few of the seals, besides having devices and inscriptions on one or both faces, also 
have, as already Elated, either figures or signs engraved on one or more of their sides. 

Seal L 323, whose two faces are seen in Nos. 227 and 230, has the figure of a man with Mythelofieal 
bull’s horns, legs, and tail, on two sides. These figures are identical and are illuifrated fiemrs. 
in No. 356. As suggested above, they may represent the Sumerian hero, Enkidu. 

Two fragmentary seals (271 and 293) have a single pi^fograph on the upper edge. The 
fine seal figured in No. 325 also has an inscription along its upper edge, as shown in the 
illustration. 

Nos. 471, 472, and 473 are illustrations of different faces of the same seal. The fir^t 
two arc impressions of the obverse and reverse ; the lait shows two of the sides. The upper 
and lower edges of the seal are blank. 

The seal whose obverse and reverse are illuitrated in Nos. 252 and 378, is especially 
interesting in that the same inscription occurs on both faces above animal devices which are 
entirely different. 

It will be remembered that the comb motif appears on the painted pottery of both Comb motif. 
Mohenjo-daro and Elam, and on Hittite ware. It also seems to figure amongst the 
charafters on the seals, c.g. Nos. 142, 161, 329, and 413. 


Method 0/ Manufaflure 

The ^tone seals were firit cut into shape by means of a saw, the marks of which are Uw of mw. 
clearly seen on unfinished seals or those that have been altered. The average thickness of 
the saws used in this process was 0*025 in. After the seal had been cut to the size required, 
if it was to have a boss, this was roughly cut into shape with the saw ; a horizontal cut was 
made from each side of the seal towards the centre and four vertical cuts were then made 
downwards to meet the horizontal ones. A rough square projeftion, the size of the boss, 
was thus left at the back of the seal. The boss was then carefully rounded off after the groove 
that always runs across its centre had been roughly made by a V-shaped cut. The rounding 
of the boss was apparently done with a knife and finished off with an abrasive, after which 
a hole was bored through it from opposite sides to take a cord. The hole for the cord was 
sometimes bored horizontally, but more generally it dips slightly from the two ends towards 
the centre. As ileatite has a tendency to split along the cleavage planes, the probable idea of 
tbese converging holes, which are too common to be accidental, was probably to carry the hole 
into the aubiUnce of Ae seal itself rather than to rely solely on the boss, which owing to its 
prominenoe and the nature of the ftonc was always liable to be knocked off. Indeed, this 
adbuUy happened to many of the seals and was remedied by cutting fresh bosses with 
a consequent thinning of the seal. 
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Such an accident happened to seal L 384 (No. 382), which was apparently repaired by 
the owner himself; he cut another boss very roughly with a saw, but did not take the trouble 
to round it off or even to remove the saw-marks. 

From the evidence afforded us by seal L 351 (No. 307), it would seem that in some 
cases, at all events, the device and chara^ers on the ae^ were cut either before the preliminary 
shaping of the boss or before it was rounded off and finished. This seems a sensible 
procedure, for if a seal were damaged in the engraving or a millake made, not much work 
would be waited. The seal in que^ion also seems to have been the work of an 
inexperienced engraver, for the cutting is very shallow and roughly done. 

As a general rule, the bosses on the seals occupy about a third of the area of the back of 
the seal, and but for the grooves down the centre of each, which give them an appearance 
of being double, they are hemispherical in shape. In rare cases, however, the boss is very 
much smaller in proportion to the size of the seal, and in seal L 386 (No. 341) it is elongated 
and slightly concave, with a slight raised beading at each end. 

The designs appear to have been cut with a burin, and in the majority of seals the work 
is cleanly done, even curved lines, such as those needed for the horns of animals, being cut 
without the slighte^l trace of hesitation. Though carefully looked for, there is no evidence 
that a drill was firft used for outlining the figures—a common feature of the archaic seals 
of Elam and Sumer. But both pointed and hollow drills were used to put in details, e.g., 
the roughnesses of the hide of the rhinoceros, the ornamentation of the cult-obje<£l in front of 
the so-called unicorn, and the spots on the fabulous animal in No. 385. In no case did the 
seal-cutter use the drill to portray the eyes of any of the animals, with the sole exception of 
the fabulous creature above mentioned. 

No. 256 is a good example of a seal that has been left unfinished. In this case we know 
that the seal itself was finished before the engraving was started, for the boss is complete 
and perforated, and even polished.’ In engraving the seal, the arti^l started his work in 
a somewhat curious way. Inftead of firft outlining the whole figure of the animal and then 
cutting deeper, he started on the body and apparently completed it before outlining the other 
parts. Even the trappings over the withers of the animal are finished, a detail that one would 
have expeded to be left to the lait. It is clear that the engraver was so familiar with his work 
that he could ilart on and complete any part of an animal without having the whole outline 
before him. 

It is, of course, possible that the outlines of the animal were fir^ drawn with paint or 
ink ; the seal, however, shows no evidence of this, though on a damp site like Mohenjo-daro 
it is unlikely that any paint or ink would remain. 

The crookedness of some of the charafters in the inscriptions suggeils that they were 
added later. This seems the more probable, as owing to the great variety of these inscriptions, 
they can hardly refer to the animal below. When, if ever, these inscriptions are deciphered, 
we shall probably find them to be personal names, perhaps coupled with titles or occupations. 
The seal-cutters probably kept a ftock of seals by them and added the inscriptions as 
required. 

The inscriptions as a rule are neatly arranged in a single line along the top of the seal. 
If there was not sufficient room, a second line was added, and sometimes the charaders of 
this second line, owing to lack of space, arc smaller than those in the line above (Nos, loi, 
139* 237, 253, etc.). Occasionally—also on account of lack of room-’-Ihe acnuigSi^t 
of the characters is qiute haphazard, instead of in twp definite lines, though this Is very wre 


’ Thit leil. which h thin, m>y have lad the fiwe wmowd for the parpiMe of nfe waitri^ . 
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(Nos. 5a, 447). The seals shoTvn in Nos. 93, 302, 387, 550 arc the only ones on which 
Ac chanuflers arc placed otherwise than along the top, except for No. 387, whose motif is so 
entirely unusual that one hardly wonders at the inscription occupying a different position. 

Almo^ all the seals, of whatever type, arc coated or have been coated, with a smooth, Coatiitf. 
glassy 4 ooking substance which was at fir^ thought to be the remains of a glaze, whose colour 
has entirely disappeared. Under a ^rong glass, this coating shows definite cracking on some 
of the seals. All the seals have been carefully examined for traces of colour, but without 
success. The coating has, moreover, been analysed by the Archaeological Chemift 

in India, who reports negative results as regards traces of copper. On the other hand, 
the glaze of a seal of exaftly the same description as those of Mohenjo-daro and HarappS, 
whi(^ I found at Kish in Mesopotamia, ffill showed traces of its original blue or 
green colouring. There is thus no evidence that the seals of Mohenjo-daro were originally 
coloured.^ If they were so coloured, all traces of the pigment have entirely disappeared 
through long deposit in the damp and salty soil of the site. That a copper compound can 
be entirely removed in the course of time through the adion of salt is well known, though the 
glaze may remain quite intact. 

Mr. Sana Ullah has since made an exhau^ivc analysis of the surface coating on one Analyak of 
of these seals (DK 4479), and his results are given below :— ceatiaf. 


Per cent 


Silica .... 

. 6fi 

Ozidei of aluminium and iron 

2-4 

Lime. 

. Nil. 

Magnesia .... 

. H-6 

Water (by difference) . 

. 1-8 

Total 

100*00 


In another seal (DK 3557), the amount of water was found to be 2T7 per cent. The 
analyst remarks that “ this surface substance is ^eatite or talc that has been deprived of 
the greater part of its water, which is only prossible by ignition 

It seems certain, therefore, that the coating up>on these seals is made of the same material Caa tin g sa m e 
as the seals themselves. There is reason to think, however, that the coating was an applied material aasaaL 
one, for it scales off in the same manner as a slip would do. Possibly, before a seal was 
considered ready for engraving, it was coated in order to conceal blemishes and then was 
baked in a kiln. The result of the firing was undoubtedly to whiten and improve the outside ; 
for many of the broken seals show that the colour of the Aone of which they were made was 
originally grey. Besides whitening the surface of a seal, the baking would materially 
assift in hardening it owing to the loss of water that would result. The process appears to 
have been carried out before the seals were engraved, for the deeper incisions frequently 
betray the inferior colour in the core of the seals. 

Purpose of the Seats 

It is not quite certain whether these objeAs should rightly be classed as seals only or as SmUags. 
amulets, for the reason that up to the present there has not bwn found at Mohenjo-daro a single 
trw sealing; that is, an impression on a piece of clay or other sub^ance that had been attached 

> Thtt the art of glazing war prtfiited at Moheajo<<iaro u ampl/ proved by the number of faience objeAt that 
have beea unearthed. 
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to a jar or other article of merchandise, of the kind so well known at other andent 
sites, where they were fastened to the objed to be sealed by means of a cord, or else they 
bear traces on their backs of some fabric to which they were once attached. The only seal- 
impressions which have been found at Mohenjo-daro arc on baked clay or faience, and as 
there is reason to infer that they served as amulets, they arc described as such later in this 
chapter. 

Though clay may not have been used for seal impressions, it is likely enough that some 
other plaiific material, such as bitumen, may have taken its place. Bitunven, when old, breaks 
up into granular fragments except under favourable circumilances, and sealings in this 
material would be very difficult to deteft in such a site as Mohenjo-daro. Another sub^ance 
that might equally well have been used is resin, and this material is sometimes liable to 
granulation in a damp climate. We have, actually, found no traces of either of these two 
materials, except for the bitumen that was employed, in one building only, for water¬ 
proofing the walls of a tank. 

Personally, I am of the opinion that these seals were used almo^ exclusively 
for stamping sealings of clay, which, unless it were baked or of a special quality, would be 
unlikely to survive in a site that is, or has been, damp.^ It is quite possible that clay sealings 
have not been found at Mohenjo-daro for this reason. 

That these objedfs from Mohenjo-daro were aftually used to ftamp scalings 
seems to be proved from an impression found at Yokha in Babylonia, which has been published 
by Dr. Scheil.® This clay scaling bears the figure of a bull with a line of pidlographs above 
it, and both the form of the bull and the charafters of the script are identical with those on 
the seals we are discussing. The back of this sealing bears the impression of some woven 
material, showing. Professor Sayce suggefts,* that it was once attached to something in the 
nature of a bale, which would probably have come from India. 

Another sugge^ion has been put forward, namely, that these seals were used, not for 
damping plaftic materials, but for making coloured impresses on other substances. This 
theory is, I think, untenable ; for if they had been used for this purpose, they need not have 
been cut so deep. And details on the lower parts of the engraving of the seals would not 
have shown at all in an impression made with colour. 

It has also been sugg^ed that these objedts were used as amulets. The fadt, however, 
that moil of them have a projedting boss at the back seems to me to disprove this theory, 
to which I was myself at firft inclined. An amulet to be efiedtive muik be worn on the person, 
suspended either by a cord or enclosed in a case. It is certain, I think, that the primary 
objedl of the boss was to provide a finger-hold. As a means solely of suspension, it would 
not be so convenient as a hole through the amulet itself. Moreover, the boss would 
prevent the seal from lying close to the skin. 

The amulet theory finds some support, however, in the shape of seal HR 4^29 
(PI. CII, f). This seal measures 077 in. square and 07 in. thi^, excluding its boss. 
The interior has been carefully hollowed out to form a compartment meastiring 0*65 in. 
square by o’l in. deep. This little chamber was formerly closed by a sliding cover that 
fitted into grooves cut in the two sides of the seal. Fradtically all the face of the seal is missing, 
but enough remains to show that the aninud represented on it was the unicorn and that there 
was the usual line of inscription above it. An impression of this broken face is shown ns 
No. 293 in the seal plates. Two of the sides of this seal bear a single charader each, ^cospt 

* It ii worthy of remark, however, that quantities of chqr sealings have been found on sites of the hiftoric period in 
India, where the rainfall is much heavier than m l^nd.—{£0,3 

* Mnmt ^AuyrMagie, xaii, 3 (193$). * diuifultf, June, 1937, p. xoj, non. 
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for the compartment inside it and the characters on its edges, this seal resembles the others 
of its type in every way. 

Cowing to its necessarily small size, the compartment would be of little use except to 
hold a sacred objeCt. This may have been an inscribed copp>cr tablet, similar to the many 
found at Mohenjo-daro, or an inscription written on some material such as bark or leather, 
which could conveniently be folded up small. This type of seal would, like the Egyptian 
scarab, serve the dual purpose of amulet and seal.* 

Were it not for the inscriptions upon them, these seals would be useless as such, for it Animal device 
would be difficult to tell them apart owing to the sameness of the animal motif on the majority itself useless as 
of them. The animal itself should be regarded, I think, as possessed of special powers ; • ••■I* 
and it was perhaps primarily for this reason that it was engraved on the seals. 

The inscription, which from its variation seems to bear no reference to the animal figured 
below it, may be assumed to be the name of the owner of the seal. Of the five fragments 
of pKJttery that have been found bearing seal-impressions, three appear to have been marked 
with a reCfangular seal, and two with a square seal.* In one case, however, the animal appears 
faintly below, as if by miiftake (PI. LXXVIII, 3). 

It would, therefore, appear that these so-called seals were in faff aftually used for sealing Dual uaa. 
purposes. Of this use the Yokha sealing seems conclusive evidence. Sometimes the whole 
seal and sometimes only its inscribed portion was employed. The certainty that these seals 
were used to ilamp pottery vessels, the impressions being made before the jars were baked, 
is significant. 

On some of the seals there is barely room to accommodate the inscription, e.g., on InacriptioiM. 
Nos. 237, 253, 373, etc., whereas on others only two or three signs were required, as in 
Nos. 244, 252, 254, 378, etc. It is possible that the shorter inscriptions are simply 
the owner's name and that the longer ones include titles that the owner of the seal happened 
to possess. It is noticeable, moreover, that many of the inscriptions begin with the same 
sign, which may possibly be an invocation ; it would more likely occur at the beginning of 
an inscription than at the end. On the other hand, many of the inscriptions, if they are to be 
read from left to right, terminate in the same sign, as, for in^ance, Nos. 105, 109, 
no, 134, 148, etc. 

None of the seals of other ancient civilizations resemble those that have been found at No roMmUauco 
Harappfl and Mohenjo-daro, either in their devices or the piflographs they bear, or even in to foroicn sods, 
shape. It is difficult to understand why the superiority of the cylinder seal over the ^tamp 
seal was not appreciated by the people of the Indus Valley civilization.* That they muft 
have known it is indicated by the faft that seals from Mohenjo-daro or similar sites have been 
found both in Elam and Sumer, which argues that these two countries were visited by Indians, 
probably in the way of trade. We have, however, no definite evidence that India was 
equally well known to these two countries, although the painted pottery and other objedls 
demon^lrate a conne^on between them all. 

The large number of the seals found at Mohenjo-daro and at Harappa seems to call for 
explanation. 

• Since the above wa» written, other hollow Mels of this type hive been found at Mohenjo-dero and elsewhere. 

• See PL LXXVni, i and 3, and PL CXV, 558, 559, and 560. 

• Since writing, a q^Under seal has been found at Mohenjo-daro. The devices upon it are quite unlike anything 
that we know ootside India. It is not known whether the ftamp form of seal antedates the cylinder seal or not. The 
{ffobabifi^ » that it does. In £gypt, however, the cylmder seal j^ve place to the ftamp-seal. At Jemdet Nasr, the 
tddeft ntB that has httherto been found in Mesopotamia, the ftunp and the cylindrical form of seal arc found together. 

In Ehua, ftamp-aeala are only found in levds bdraging to Suaa I. At the time of Susa II, the cylinder seal appears. 



OiM-honMd (?) 
b«Mt 


MurUogt. 


382 MOHENJO-DARO AND THE INDUS CIVILIZATION 

Judging from the number that have been found in the houses of the poor and rich alike, 
it is reasonaWe to surmise that they were not always carried on the person ; indeed, the very 
large size of some of them would make them awkward things to carry. 

We have as yet no definite knowledge of how the Indus Valley people disposed of their 
dead.^ If cremation was practised, the seals seem to have ^en removed from the 
bodies, as they are for the moft part untouched by fire. If the bodies were buried, the 
seals may also have been removed, though this was not the case in Babylonia, where men 
and women took their seals with them to the grave. Assuming that the seals were used 
for legal purposes by the people of Mohenjo-daro, they would doubtless have been regarded 
as valued possessions, and, to avoid forgery, care would have been taken to prevent their 
getting into unauthorized hands. They would thus have been removed from the dead and 
kept by relatives until time rendered them of no further use. 

The number of broken and damaged seals that have been found, which may have 
been accidentally loft or purposely discarded, is comparatively small. The majority are in 
a good ftate of preservation ; indeed, some show but little evidence of use. 


The Animals Represented on the Seals 
The So-called Unicorn 

The animal moft often represented on the seals is the apparently single-horned beaft 
seen on Nos. 1-297 and 537-57* There is a possibility, I think, that the artift intended 
to represent one horn behind the other.* In the other animals, however, the two horns arc 
shown quite diftin^lly. 

In some respedts the body of this beaft, which is always a male, resembles that of an 
antelope of heavy build, such as the eland or oryx, and in others that of an ox. The long 
tufted tail may belong to either class. The horn is sometimes smooth (Nos. 2, 4, 
15, 18, etc.); sometimes it has transverse ridges (Nos. 6, 9, 11, etc.). In the latter case, the 
possibility of the creature being an ox is ruled out. The long pointed ears are also 
charadlcriftic of the antelope. Perhaps we have here a fabulous animal which is a composite 
of the ox and the antelope. And yet to the casual eye there is nothing fantaftic about it, as 
about some of the other animals represented on the seals ; nor does it in any way resemble 
the unicorn of heraldry, which is made up of difi!erent parts of a number of animds, though 
it muft be noted that the traditional unicorn was supposed to have originated in India. It is 
mentioned by Ctesias and Ariftotle as peculiar to that country and is called by them the Indian 
ass. For the sake of convenience, however, we shall designate this animal a “ unicorn ”, 
until a more fitting name has been found for it. 

The curious markings that occur on the shoulders of these animals, and of these alone, 
appear to represent trappings of some kind rather than muscles or wrinkles in the skin. The 
curious lines around the neck of the animal on some of the seals (Nos. 4,12, 36, etc.) certainly 
suggeft folds of skin, but they do not occur in all the animals. Possibly they represent wire 
ornaments suspended round the neck, but againft this theory is the faft that similar maricings 
occur on the heads of the animals. Perhaps these lines are intended to represent hair. 

In other cases (Nos. 2,15, 22,23,29, etc.), a more or less elaborate necklace is subftituted 
for these lines. » 

^ See, however, Quip. VI [Ed,] 

* Theiune9rpeofaainul.btttwiihtwohoni*,hMnowbeeafo«indoaa«ealiromHanppa. Their home, however, 
resemble in dupe the homi of an ox rather than the kog pre)e6tmg horn diat the onk^ on oar wah aheapv has. 
Animals in profile are quite commonly represented with one bora on Samerian seals. 
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A prominent feature about this beaft is the ^riking eye and the well-marked eyelid above 
it. It is, however, not charafteriitic of all the animals of this type, as may be seen by 
comparing Nos. 2 and 4 with Nos. 16 and 17, for in^ance. In the former, the eyes arc 
definitely cow-like and, moreover, set in their proper place in the head, whereas in the 
latter, the eye is entirely different and has something of the camel’s eye about it.^ 

There is always a very curious ^andard-like objeft in front of this so-called unicorn 
that appears in conjunftion with no other animal.* The lower portion of this objcifl appears 
to be a bowl-like receptacle on an upright support. In some cases this bowl—if indeed it is 
hollow—appears to be made of basket-work ^os. 4, 21, 22, 25, 32, 33, etc.), in others of 
some embossed material, perhaps leather (?) (Nos. 3, 9, ii, 15, 16, 18, etc.). Sometimes 
the bosses entirely cover the outer surface of the bowl, in appearance recalling the knobbed 
pottery illu^rated in PI. LXXVIII, 16.* I sugge^ leather as the material used for these 
bowl-likc objefts, as rosettes could hardly have been attached to basket-work; but wood 
may have been employed as well. 

It is not clear whether or not these bowls were closed in at the top. I am inclined to 
think that they were, for the supports of the upper portion of the objedl apparently reit on 
the upper surface of the bowl. These supports appear to be single on some of the seals 
(e.g., Nos. II and 18), on others they have a stay-like appearance (e.g.. Nos. 15 and 38). 
A very curious variation, of which only one example is known at present,* is a scries of points 
placed either around the rim of the bowl or over its upper surface (PI. Cl I, c, and No. 38). 

Each of these apparent standards has a itafF-like support that appears to run right up 
through the bowl to the objedl above it. A pin is sometimes shown run through the ^lafF 
to prevent the bowl from slipping down, as is seen in seal 38 and less diitindlly in others, 
e.g., Nos. 2, II, 16, 66, etc. The base of the ilafF invariably thickens towards the foot, 
as would be the case with any pole, if not especially trimmed. We may take it for granted 
that the ilafF is of wood or metal, and not of pottery like the ordinary offering-ftands that are so 
common at Mohenjo-daro and HarappS. The item is much too thin to be made of anything 
but wood or metal, and the deep bowl-like objedt above it is quite unlike the shallow pans of the 
ofFcring-ilands. It is not apparent whether the base of the itafF was fixed in the ground, but 
as it is always represented as being on cxadtly the same level as the feet of the beaii behind it, 
we may suppose that it was so fixed. 

The objedl above the bowl is also very puzzling. On all the better finished seals it 
appears to be openwork, whether made of metal, wood, or basket-work.* Its shape is fairly 
uniform—<ither bee-hive shaped or square with incurved sides. It was possibly a cage, and 
we may perhaps compare it with the pottery cages seen in PI. LXXXIV, i and 2. On some 
of the seals it appears to be closed in above (Nos. 2, 3, 9, ii, 15, 16, 17, 18, etc.), so that 
it could hardly have been used as a manger. Indeed, in Nos. 3, 15, 17, 19, etc., it appears 
to have a knob or handle on the top. 

Whether the ^lafF ran right through the upper objedt we do not know, though the general 

* What Menu to be the same animal, but noddled in clay, is ibovni on PI. XCVI, 23. 

* There are, however, exception!. In front of the animal on seal 550 there is what may be either a piftographic 
lign or a feeding trough divided into compartmenti. Seal 95, which ia also peculiar in other ways, is another exception, 
and a third is No. 167, on which a plant or a symbol of some kind Aandi in front of the animal. 

* No bowla, however, have as yet been found made of knobbed ware, which u at present only known in two 
ptrticolar ibapet. 

* That n, at Mdtenjo-daro. Other examples occur at HarappB. Por an explanation of these ** points ”, ice 
p. 69 imfiv. —[Ed.] 

* The varying weaves are certainly sagg«dlive of basket-work. 
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appearance of these apparent standards certainly suggests that it did. On the other hand, 
in seal 17 the portion of the support between the bowl and the upper objeft takes a 
lattice-work form. 

These “ standards *’ appear always to have been made of perishable material, and it 
seems likely that we shall never find any a< 5 hial examples at Mohenjo-daro to elucidate their 
make and purpose. 

The variety of ways in which these apparent standards are portrayed upon the seals suggefts 
that they were not all copied from a single original kept in some temple or other building. 
The representations on the seals are evidently copies of objefts of which many exited, and in 
the making of which a certain amount of latitude was permitted. For inibincc, there are 
several points of difference in those seen on seals ig and 18, and again on Nos. 37, 3S, and 40. 
The upper portion alone varies in shape, but both the upper and lower objefts differ 
in ^frudlurc and mode of decoration. 

Unfortunately, I am unable to suggeft the significance of these apparent standards. 
Cult objects such as these seem rarely to be capable of explanation, unless one has the afhial 
objefts to examine and not only representations of them. The looseness of the weave of the 
upper portion of the ^andard certainly sugge^s a cage, and with diffidence I sagged that 
it held a bird. As is well known, birds are often intimately connefted with bovine and other 
creatures, helping to relieve them of ticks and sometimes giving alarm at the approach of 
danger. If such an animal as this so-called unicorn really once exited, and if it was considered 
sacred, it seems to me that any animal associated with it would also be considered sacred.* 

On two impressions which were evidently made from the same seal (PI. CXVI, 5 and 8 ; 
PI. CXVIII, 9), there is a mo^l intcrefting little scene showing four men in file, each carrying 
a standard. Owing to the impression being smaller than the seal, the upper parts of the 
^andards and the legs of the bearers are missing. Fortunately, however, enough remains of the 
two lail standards to show that the animal on the la^t but one is the same as the “ imicorn ” 
type of animal. The objedt on the standard behind appears to be identical with the supposed 
cult objedt that is always placed in front of the unicorn on the seals. There is no doubt, 
I think, that on this impression we have the representation of a sacred animal being carried 
along in procession.* 

This little scene opens up a new vifta ; it indicates that at leaft one animal 
was worshipped either as a god itself, or, which is more probable, as a manifestation of a god. 
If this should subsequently prove to be true, there is every probability that the other animals 
portrayed on the seals also represent deities; possibly of lesser rank, since they figure less 
frequently. 

If we ever find the seal from which these two impressions were taken, we shall perhaps 
find others or all of the animals represented on the seals taking their places in the procession. 
As before mentioned, the seal was considerably larger than the impression, and it is possible 
that the owner of the seal required only the impression of the “ unicorn ” for his purpose. 

It should, however, be borne in mind tlut these animals may perhaps represent the 
deities of provinces, in exadtly the same way as do the “ itme " animals of Egypt, dl of which 
are commonly shown on ifandards very similar to the ones carried by the men in the 
Mohenjo-daro impressions. There is, however, a serious argument againit this latter theory. 
The unicorn type of animal occurs jukf as frequently on the seals from Harapp&, 400 miles 
away, as at Mohenjo-daro, which would hardly be the case if the animal was the symbol of 
a province. 

* For > different expienetioa of theie enriout ohjed*, lee rat/nr, p. 69.-»<I£n.} 

* Cf. thii icene with one on the niece of Ntrraer. See Qn&elk Sitrskai^tth, pt. i (Ipee), |d. xxn. 
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I do not suggest that Mohenjo-daro had anciently any considerable connedtion with N*m«- 
Egypt. But in some small respefts the beliefe of the two peoples were clearly similar. The ‘y®**®!** 
fadis that at Mohenjo-daro certain animals were probably sacred, that a cult objedt was associated 
with the chief of them, and that both animal and cult objcdl were sometimes carried on ^andards 
in procession, arc strongly reminiscent of the pradtice of ancient Egypt, where cult objedfs 
were always associated with the sacred or “ »ome ” animals carried there on standards. 

TAe Short-horned Bull 

The animal next in order of popularity was the short-horned bull seen on seals 308-26, ClutfacUrof 
48?) 53 ^i 557 ^' There is, fortunately, no doubt whatever about this animal, which 

is also very commonly represented in pottery, sometimes roughly made by children, sometimes 
exceptionally well made, presumably for votive purposes. It is remarkable that in all its 
representations, both on the seals and as pottery figures, the head is always lowered and twisted 
slightly to one side, as if the animal were ju^l about to charge.* The fadt that the bull is 
always shown in angry mood suggests that this aspedt of it was significant. Possibly the 
animal may have been the emblem or vehicle of a god of war or deifrudtion. 

In moit cases the heavy wrinkles on the shoulder of the bull are shown with fidelity, WriiJd*». 
and sometimes the dewlap also. The fadl that these wrinkles somewhat resemble those on 
the unicorn’s neck and head lends some support to the view that in the latter animal also 
wrinkles and not garlands are indicated. On several of the seals, Nos. 310, 312, 316, 318, 
etc., the animal wears an ornamental collar or garland around the neck. 

In every case there is a low manger (?), flat-based and with concave sides. This manger Mwif*r. 
is diilindWve, and though the bull itself is duplicated in the art of the surrounding countries, 
yet the unusual shape of the manger is charadteriftic of the art of the Indus Valley civilization. 

The point is stressed because the occurrence of the same form of manger on a cylinder-seal 
of bone found at Susa* leaves no doubt, I think, that this seal cither came from India in the 
fir^t instance, or, as is sugge^cd by its very rough workmanship, was engraved for an Indian 
visitor to Susa by an Elamitic workman. 

At firil sight the attitude of the animal suggests that he is about to eat from 
the manger ; but that his head is really intended to be lowered in anger seems to me indicated 
by the pottery figures of the same animal being obviously made to represent him in angry 
mood (PI. XCVII, 23-6). 

The manger appears in moil cases to have been of some such material as pottery, but MataruJa. 
No. 536 suggeils that it was sometimes made of basket-work. The manger on this particular 
seal seems unmiilakably to be made of reeds, or a similar material. 

The bull represented in seal No. 542 is diflfcrently portrayed from the other bulls on 
the seals. The head is not lowered as if to charge, and a kind of cup is subilituted for the 
usual manger. 

A moil intereiling seal found by Mr. Woolley at Ur* bears the device of this type of 
bull with head lowered exactly like the bulls on seals 308-26 from Mohenjo-daro. 

The curious thing about this seal is that the inscription upon it is in cuneiform charafters, 

• There can be little doubt that the animal in queAion ii the Indian biwn or Gmur {Bat gaurui), of which the 
attitude portrayed oi the seab m a moft striking charafteriitic.—[E d.] 

• Catalogue det eylimirts oriemt., Mutie dn Louvre, vol. 1, pi. xiv, fig. 15. See also J. de Morgan, Prehistoric Man, 
p. 261, fig. 171: Mim. Dil. e» Perse, t. ii, p. 119. 

• Sidacy Smtdi, Early History of Assyria, p. 50, fig. 3 ; The Antiquaries' Journal, vol. viii, pi. xi. 
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and not in the script of the early Indus Valley, but the syllabic values of the signs are uncertain.^ 
From the forms of the signs upon this particular seal, it can be dated to the pro-Sargonic period. 
It is not outside the bounds of possibility that the language used on this seal is an Indian one 
and that the seal belonged to an Indian trader who was residing at Ur. For business 
purposes he naturally preferred to use a script on his seal that his Babylonian cuifomers would 
underhand. At the same time, the figure of the bull with its manger was retained, perhaps 
to show that the trader was an Indian. 

To whomsoever this seal belonged and whatever its inscription, it is of especial value 
because it confirms our dating of the Indus Valley civilization. The po 4 hire of the bull, 
together with its manger, proves it to have belonged to a man who was acquainted with 
Indian culture, and its inscription shows that that culture was existing at or before the time 
of Sargon the Great. 


Buffalo {Bos bubalis) 

This animal is rare and only appears on three of the seals (Nos. 304—6). On all three 
it is in a very typical attitude, with nose up sniffing the air. In fa£I, like mo^ of the bufialoes 
of the modern Indian village, it appears to be in a belligerent mood. 

On two of the seals, there is cxaftly the same form of manger as in front of the bulls, but 
on the third (No. 304) this feature is missing and there is nothing—there is no inscription 
either—to take its place. This seal, however, appears to be unfinished. The portrayal of 
the animal is exceedingly natural, and we can only regret that the workmanship of these three 
seals does not approach the level of some of the others. The manger on seal 306, again, 
appears to be made of basket-work.® 


Brahmani Bull {Bos indicus) * 

We have certain proof in Nos. 327-40, and possibly No. 542,* that this type of 
bull was known in India in very early times. The charadteriilic hump on the shoulders 
allows of no doubt whatever. Fortunately, the majority of the seals on which this animal is 
represented are well preserved. Indeed, rather more care seems to been have taken with 
the portrayal of this animal than with some of the others. No. 337 is marvellously well 
engraved and finished; in feeling and in the careful portrayal of the muscles it will compare 
favourably with early glyptic art anywhere. The heavy wrinkled dewlap is especially well 
done, as is the case also with the bulls of seals 333 and 339. On seal No. 337 a band or 
garland of some kind has been thrown over the bull’s shoulders ; and on seal 333 
the shoulders together with a portion of the hump appear to be draped with some material. 
It is possible that in the latter case the seal cutter has made a slight mi^ake ; for, if rolls of 
skin are intended, the hump should have been left round and smooth. There is no cult object 
of any kind represented in conjunction with these bulls. Apparently the Brahmani bull 

1 See pp. 406, 4ti, »nd 4J3 tnfhi. * 

* CompaK the utting of the heodi and hors* of theoe bafioloes trith the method of p<Hrtn]ntI on Smaeriaa Mab, m 
for inAance, the seal «aid to have belonged to Sargon of Agade. Peake and Fleore, PritOs W Ktugt, p. SS> fis* > 4 . 

* The humped bull h more fulljr dealt with hi Chapter XVIII, on Figofines end Model Aaimala. 

*■ 1 regard the animal on this aeal as being of the humped variety with short honis. 
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does not appear on any of the seals or pottery of either Sumer or Elam.^ It firft appears in 
Babylonian art about the time of Gudea on a limestone bas-relief.* It is also shown 
on a painted sherd from Nil in Baluchiilin.* 


Rhinoceros (R. unicornis) 

This animal also rarely appears on the seals, Nos. 341-7 being the only examples that Great Indian 
we have as yet. In every case it is the single-horned animal that is represented, probably rhinoceros, 
the great Indian rhinoceros which was formerly found along the base of the Himalayas as 
far as Peshiwar, where it was hunted by the Emperor Babar. 

This animal’s thick hide is well represented on seal No. 345, where the wrinkles and Excraecencae on 
folds of skin arc very true to life. Rough excrescences on the skin are indicated in hide, 
some of the examples by means of holes made with a fine drill. In others hatched lines 
are employed. In every case the animal is rendered with extreme fidelity, even to the wicked 
pig-like eye.* From this, I think, it can safely be affirmed that the animal was very well 
known to the people of Mohenjo-daro ; in ancient times it was probably very common in 
Sind and perhaps ^lill further weft. It does not appear on any of the scabs from Elam or 
Mesopotamia. 

The rhinoceros is, curiously enough, provided with the same kind of manger—more Manfcr. 
fwobably a cult objeft—as the short-horned bull. 

The animal represented on a fragment of a seal (No. 354) is difficult to identify. At 
firft glance it seems to be a rhinoceros, especially as the fore and hindquarters bear drill-marks 
similarly arranged to represent roughnesses as on the other rhinoceros seals. The legs of 
the animal, however, are much too thin for those of a rhinoceros ; they resemble rather the 
legs of a bull or ox. 

The rhinoceros was very commonly modelled in clay and was a favourite with the CUy modils. 
children. It muft, therefore, have been very well known to them (PI. XCVII, 8-11). 


Tiger (Fe/is tigris) 

That the animal on seals 349-53 and 355 is the tiger is proved, I think, by its being Exiaienca in 
ftriped. This animal is now extinft in Sind,* though it is found in moft of the wilder parts Sind, 
of India. Unfortunately, some of the seals upon which the tiger appears are badly broken. 

In two (Nos. 350 and 351) the animal is very quaintly represented with a manger before it 
of identically the same pattern as provided for the short-horned bull and rhinoceros.* Two Tif«r and mi 
seals in this group are of especial intereft (Nos. 353 and 355). On both a man is seated in 

* It Appears, however, carved on archaic bitumen veasel* from Susa. Af/w. Dil. en Pent, t. xiii, p], xxxiv. See 
abo Scheil, Recueil de signes arciaifues, p. 11. 

* King, HiStry of Burner and Akkad, p. 69, fig. Ji. 

* See PI. XCIII, 30 of this work. Also Mem. Arch, Sure. lud.. No. 35, pi xvii. [It should be added that it is 
a vwy cotninoa motif on the Meh!-Kulli ware of Bal&chiiUn. See pp. 98-9 iufra .— Ed.] 

* S«HtU Noe. 342-5 are good examples of this fidelity. The great Indian rhinoceros is charaaerized by the skin 
of the tides of the body being thickly Audded with large rounded tubercles and also by the great folds of skin which 
ramaad the back of the head like a coif. Lydekker, Game Animals of India, p. 28, 

* The hA specimen was killed in 1883. 

* A teal in the Louvre bearing the device of a tiger Aanding over a manger it iUuArated in Ketut d’Assyrteiogie, xxii, 99. 

M. Thorean-Dangin, who publitiied it, suggeAs tiiat it came from Telloh. 
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a tree with a tiger below regarding him attentively. In each case the man clasps the tree 
with one hand ; the other he is holding out as if he were apostrophizing the animal. As 
this scene occurs on two of the seals it seems that it was not entirely an unusual one. 
The nearest analogy we have to it is a scene on a limeStone cylinder seal of the neo-Babylonian 
period from Kish.^ In this a man is seated in the same attitude in a tree, with a hyena 
at its base. 


Elephant {Elephas maxtmus) 

This animal figures on fifteen of the seals. Nos. 362-76. In fa£t, it may be said to rank 
next in order of popularity to the bull. On moft of the seals it is carefully portrayed, in some 
cases even to the wrinkles along its back. On one seal only (No. 369), the same low manger 
or cult objedl is placed before the animal as on the seals representing the short-horned bull. 
In some cases the elephants appear to belong to the present sole existing species in 
India, but in others (Nos. 369-72) the back has a pronounced slope which recalls the African 
variety. The comparatively small cars, however, are againil any conneftion with the African 
elephant. The animal is no longer found in Sind, but it occurs wild in places along the base 
of the Himalayas as far we^ as Dehra Dun. It is not certain whether trappings are 
represented on seals Nos. 369, 370, and 373, or the vertical folds of skin at the jimilion of 
the limbs. This animal is sparsely represented in pottery. For an example sec PI, XCVI, 10, 
where, however, the trunk is broken and missing. 

Lydekker remarks that one of the differences between the Indian and African elephant 
is that the former has a finger-like process on the front edge only of the tip of the trunk, 
whereas the African species has two such processes, on the front and hind margins 
respedHvely.* In seals 367, 371, 372, 534, and 535 two processes are definitely shown, 
though the animals portrayed belong to the Indian species, as shown by the smallness 
of their ears, the flatness of their foreheads, and the profile of their backs. It may be, 
however, that the animals seen on these seals represent a species of elephant that is now 
extinft in India. The presence of two processes on the trunk on no less than five seals 
can hardly be regarded as a mistake on the part of the seal-cutter, though that miftakes 
were sometimes made is shown by the wrongly placed eye on seals 372 and 534, and the 
absurd ear, if it is an ear, on seal 369. Possibly the elephant was not so well known to the 
inhabitants of Mohenjo-daro as we thought at fir^. It may never have been wild in Sind 
and have been used by a few people only for purposes of ^ate. 


Gharial {GavialU gangetkus) 

The reptile shown on three of the seals (Nos. 359--61) and on two of the sealings 
(PI. CXVI, 14 and 20 ; PI. CXVJII, iq) is the fish-eating crocodile which itill inhabits the 
Indus and other rivers of India. It can be readily identified by its very elongated, thin snout. 
On both seals and sealings a fish is generally represented between its jaws. On No. 360 the 
scales arc represented by hatching, but in No. 361 holes were drilled to indicate the sc^liness 
of the creature. If this animal was »cred, it mu^ have been selafled for some other 
attribute than fierceness ; for it is harmless to man. 


* In the Aihmolean Mnieum, Oxford. 


a Game Jnimah ^ p. to. 
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Antelopes 

Antelopes are very rarely represented on the seals of Mohenjo-daro (Nos. 302-3), IUr«ly 
whereas the motif is very common on the Sumerian seals. npramtad. 

That the animal portrayed on Seal No. 302 is an antelope is suggested by the shortness 
of its tail. In general appearance, however, it resembles the so-called unicorn, with the 
difference that it clearly has two horns. This seal is also unusual in having two charadlers 
in front of the animal. 

That No. 303 definitely portrays an antelope is shown by the long curling horns. The 
little shrub in front of the animal is charadferi^ic of many of the archaic Sumerian seals, 
where also it occurs in conjunftion with an antelope. The animal wears a collar, apparently GtUur. 
made of some woven material, with a pendant in front which may possibly be a bell. 

Mythological Creatures 

Of these, Seals Nos. 356, 357, and 358 represent human or partly human forms. The Enkidu. 
human figures in No. 356 occur on the two ends of Seals Nos. 227 and 230, which bears an 
inscription together with an animal on each of its larger faces. These human figures have the 
hoofs, horns, and tail of a bison,and the left arm of each is raised above the head while the right 
hangs down by the side. Both these figures closely resemble Enkidu, the companion of Gtlgamesh, 
whose head, shoulders, and arms were human, but with the addition of a pair of bison’s horns. 

The same figure appears again on Seal 357, where he is struggling with a fabulous beaft, WrwtUnf with 
the greater part of which is tiger-like. On seals and other objedts from Sumer, Enkidu is mytholtqiical 
always shown struggling with a lion and his companion Gilgamesh with a bull, but it is possible crBature. 
that at Mohenjo-daro the tiger was substituted for the lion, which animal never appears on 
the seals. The treatment of the tree behind the hero is extremely realifric, both in its very 
careful drawing and its pleasing irregularity. One feels that such a tree could be found 
almo^ anywhere in the ea^, cropped by animals and broken down by man. The horns on 
the head of the animal, whose Itripes show it to be a tiger, do not resemble those of any 
particular bea^ ; without them, this would be an exceptionally good representation of a tiger, 
for the mouth is open and the canine teeth arc showing. 

The man in No. 358 is probably not mythological at all. He is evidently engaged in Shailoof. 
working a shadoof, whose counterpoise is seen at the end of the pole above and behind 
his head. 

The animal on Seals 376 (upper figure) and 377-81 appears to be a ram, with the horns Compont* 
of a bull, a human face, and the trunk and tusks of an elephant. That the body of this •aimal. 
composite beaft is a ram’s body is indicated by the long locks of wool on its fore-quarters. 

The hind-quarters and hind-legs are, however, those of a tiger. On those seals where the face 
is not broken away, it appears to be human, and the eyes, like those of the ftatues, are very 
elongated and slit-like. 

In No. 381 the bca^l has three ornamental collars. In Nos. 378, 380, and 381 it TailaniMdwith 
h^ s its tail straight up in the air and in No. 378 this tail is armed with pincers.* This fabulous pincers. 

^ The horn* are certainly those of a bi«Mi {Bison kenasus or Bosgaunti). See on this lubjcd, Ward, Cylinder Seels 
fTeOern Asia, pp. +26-7. 

* Gempare this animal with the creature described by Ctesiai, called Martikhora. It was wid to be as large as a lion, 
with a human face, and to shoot ftings out of the end of its uil. 
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bea.<t closely resembles the ilone figure of the ram illuftrated in PI. C, 9, but, unfortunately, 
in the ftatue the head is very badly broken and we are unable to say whether the resemblance 
is complete in all respefts. The elephant’s trunk is, however, clearly indicated in the ^latue. 

S»1 384 is very badly weathered, but on the right side the two horns of an animal and 
a portion of its head can be traced. The horns somewhat resemble those of the composite 
animals ju^ discussed.^ 

ThrM-liMided The three-headed beaitt on seal 382 appears to be a composite of three animals. The 

beast. heads and horns seem to be those of antelopes and the body that of a unicorn. The heads 

have been joined to the body very carefully. One is eating, the second looks ^raight ahead, 
and the third is looking backwards in apparent alarm. If any two of the heads were removed 
and the tail shortened, quite a normal animal would be left. From the way in which the heads 
are arranged, it is probable that the seal-cutter carved the central head and the body of the 
animal fir^ and then added the extra heads. 

ArrantUBmit of Owing to insufficient room, the horns of the loweft head are rather different from the 

hems. others ; they resemble a bull’s horns rather than those of an antelope. Again owing to lack 

of room, the horns on the middle head, though obviously an antelope’s, arc reversed in position. 
Judged by the shape of the body, the markings on the necks and the trappings over the withers, 
it seems evident that the animal, except for the horns, was intended to be the so-called unicorn, 
Triakillion. The design on No. 386 is mo^l complex. The animals appear to be tigers whose three 

bodies cross one another in the centre. In archaic fashion, every available space on the ground 
of the design is occupied by pidtographs,* 

On the broken seal, No. 383, the heads and necks of six animals radiate outwards from 
a ring-like motif. Of the four unbroken heads, one is a unicorn’s, another a short-horned 
bull’s, the third an antelope’s, and the fourth a tiger’s. The remaining two heads were 
probably those of a rhinoceros and an elephant. 

MytholoficiJ The fanta^ic creature on No. 385 is unique. The drill marks on the body are apparently 

intended to represent spots, and the long horn juil above the noflrils is evidently taken from 
the rhinoceros. 


Plant-Forms 

P^pal traa. The representation of plant-forms on the seals is rare ; they occur only on twelve seals. 

Nos. 22, 126, 167, 303, 340, 352, 353, 355, 357, 382, 387, and 527. On only two seals is 
a plant-form the central motif (Nos. 387 and 527), The plant on the former has been 
identified as the pipal tree,® which in India is the Tree of Creation. The arrangement is 
very conventional and from the lower part of its ftem spring two heads similar to those of the 
so-called unicorn. The very conventionali2ed arrangement of the leaf-items is not only 
decorative ; it enables the whole ground of the seal to be filled up by the items and leaves 
without confusion. The lower portion of the seal is filled in with pi6tographs. It may be 
the tatul or the jhanii tree, that is represented on four other seals (352, 353, 357)* 

They are the common eit trees of the neighbourhood of Mohenjo-daro at the present ^y, 

^ This linking together of the nun, elephant, tiger, bull, and human form may be an attempt at the fusion of several 
deities; it is perhaps a ftep on the road to monotheism. a 

* Compare the designs with some seal impressions of the Persian Period, dated about 464-404 i.c, found at Nippur. 
Legrain, Culturt of tke BabyloHims, pi. Iv. 

> Tints rt/igioM. The leaves of dus tree coaftitute a common modf on the Nsl pottery (FI. XCllI, 3 and j). It 
does not appear on the pottery of Mohenjo-daro. See PL CLIV, Fig. 9. 
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and are rather straggling in growth, with small leaves.* That it was intended to represent 
trees and not shrubs is proved by there being a man in the tree on two of the seals. 

Out of 387 seals bearing non-fabulous animals, the unicorn appears on no less than Order in 
312, showing the great popularity of this animal. The short-horned bull is a poor second, popularity, 
appearing as it does on twenty-two seals. There are seventeen examples of the elephant 
and foiyteen of the Brahman! bull. The rhinoceros and the tiger come next with seven 
representations each. The buffalo and the gharial appear three times each, but of the antelope 
there are only two examples, excluding the heads on Nos. 382 and 383. 

It is a curious fadl that the lion is not represented on any of the seals, the more so, as it Lion, 
appears repeatedly on the archaic seals from Elam and Sumer. In the early seals from Kish 
it was one of the mo^ frequently portrayed animals. It was generally represented as attacking 
a herd of antelop>es, showing that the herdsman in early Babylonia was perhaps better 
acquainted with the beail than he desired. The lion though cxtindl in Mesopotamia is ^till 
found, it is said, in remote parts of Persia. In India it is now rare, hut in the early historic 
period it extended over a great area of northern and central India. On the seals of 
Mohenjo-daro the tiger takes the place of the lion, though, it is true, it is but rarely 
represented. 

Another significant feature is the rarity of the antelope on our seals, though, as before- Antdepa. 
mentioned, it appears very frequently on the seals of Elam and Sumer. The short-horned 
bull is common to the seats of Mohenjo-daro, Elam, and Babylonia, especially on the seals 
of the latter countries. The Brahman! bull, elephant, gharial, and rhinoceros are not to be 
found, to my knowledge, on any but the seals of the Indus Valley civilization. 

These fadts arc of considerable intereft as they tend to show that the fauna of ancient 
Sind was radically different from the fauna of both Elam and Sumer. If this be granted, 
we can safely say that the physical nature of these countries mu^l have been ju^t as different. 

The lion and antelope, for in^ance, inhabit rocky and sandy wailes, and are not to be found 
in a country of foreils. On the other hand, the tiger, the elephant, and the rhinoceros live 
chiefly in foreft country and in high grass near water.* These fa( 5 ts would also argue that 
the climate of Sind was entirely different anciently from what it is at the present day ; at leaft 
that portion of it in the vicinity of the Indus river, which even now cannot truly be called 
a desert. That the rainfall weil of Sind, i.e. in BaluchiilSn, was by no means negligible in 
very early days is proved by the observations of Dr. Vredenburg, who found in southern 
Baluchiilan ample evidence of a greater rainfall in ancient times, which he suggests may have 
been modified by forcil denudation.* Sir Aurel Stein is also of the opinion that desiccation 
can alone account for the depopulation of southern Baluchiftin. The very numerous city 
and village sites in that part of India prove that in ancient days the population muft have been 
very considerable. 

The presence of what seems to be a feeding-pan in front of some of the animals on the Captive 
seals suggests that they may have been kept in captivity as sacred animals. This manger a nim als, 
was always placed before the buffalo, the short-horned bull, the rhinoceros, and sometimes 
even the tiger and elephant. The keeping of animals in captivity as emblems of various 
deities is especially well known to us from ancient Egypt, where this was an established 
religious praitice. If it be admitted that the animals represented on the seals were captives, 

• The iaM = Acaiia araiica ; the jkanJi or kattdt, a* it is otherwise known = Prosafts spicigera. — [Ed.] 

• We have been Aruck by the number of antlers and bones of the Sam bur deer that have been found at Mohenjo-daro. 

This deer is a foreA-Ioving animal and does not frequent the arid or semi-and plains. 

• Mtm, Gnl, Sun. of Ini. y vol. Jtod, part a, pp. 179-301. See also PumpcUy, Explorations in Turktllan, 

Expedition 1903, pp. 300-15. 
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the additional fa£t that some of them are provided with trappings suggefts that they were 
open to the inspefHon of visitors, and regarded as sacred animals.^ 

On the other hand, it is within the bounds of possibility that models of these animals 
were kept within the temples, either together or each in a temple devoted to a particular deity. 
The exiiicnce of the curious composite animal with ram’s body and elephant’s trunk, etc., of 
which we have found more than one example in ftone, sugge^s that something of this kind was 
done. The people of Mohenjo-daro may have believed that the god occasionally took up his 
abode in the animal itself and that at Elated times offerings were required to be placed before it. 

Again, models of animals to which reverence was paid might easily alter in appearance 
as time went on. Figures of this description would require replacements, and as each was 
made, some slight change would creep in. For instance, the one-horned beait, which is 
not far removed from an adhial animal, might easily have assumed, from conftant copying, 
the form that we now sec on the seals, the animal itself having become rare or extinft. 

In Chap. XXXI on the animal bones recovered during the excavations at Mohenjo-daro, 
which has been contributed by the Direftor of the Zoological Survey of India, it will be seen that 
amongil those of other animals which are not piftured on the seals, the bones of the following 
animals that do appear on the seals, were found, namely, of the gharial, the BrahmanI bull, 
and the elephant. 

It will have been noticed that the majority of the animals on the impressions of the seals, 
from which the photographs were made, face to the right. On the aftual seals, the direction 
is, of course, the reverse. There are only ten exceptions to this rule (Nos. iia, 167, 272, 
302, 304, 307, 341, 352, 376, and 382). Of these there are only three amongft the many 
" unicorn ” seals. Two are buffaloes, one a rhinoceros, one a tiger, and one an antelope. 
One is an unknown animal and one a composite beaft. 

It is remarkable how few animals arc used as charaffers in the inscriptions. We can 
identify the jungle-fowl, the duck, the fish, and the man. Two of the signs above the bull 
on seal 338 almo^ certainly represent jungle-fowl, their long legs and turned-up tails 
unmiftakably marking them as such. We do not yet know whether this bird was domeAicated 
or not. It also appears in seals 36, 207, 228, and 237.* On seal 93 there is a delightful 
sign representing a duck (shoveller ?) in a pool of water. This is drawn with great fidelity, 
even to the turned-up end of the beak. A pea-fowl is perhaps represented in seal No. 144. 

A goat, as shown by the short and uplifted tail, appears on one seal (No. 150) ; 
and an animal that may be a scorpion on seal No. 262. 

It is likely that the animals portrayed on the seals represent a decadent totemism and 
that they gradually passed into the religion and became deities, though ftill retaining their 
animal form. They appear on the seals of rich and poor alike, as well as in figiu*ines. These 
latter might perhaps be explained as being due to conservatism ; the seals, however, were for 
use and, in consequence, had to be underftandable by even the pooreft person, who would 
recognize the animal, even if he could not read the writing. 

In some of the inscriptions a man appears to be holding a bow and arrow in one hand 
(Nos. 12, 15, 60, 65, 69, 70, 92,400, and 406). On other seals he holds a bent ftick or some 
other objeft (Nos. 37, 42, 43, 116, 118, 343, and 348). In some cases he carries his bow 

^ On the tnppingi of sacred built in Crete and Cappadocia, tee Arthur Evans, PaUee tf Minot, iit, ppf 104^-6, 
and hgt. 139 and 140 « and 6 . 

* The jungle-fowl only appears on Meiopotamian letlt at a late period. For a good example aee Ward, Pen/ 
Cy/indtrs of fPe/lem Attn, p. 339^ fig. i ia6. It wai probabb^ known in that country long befeit. In Egypt thia 
typical Indian fowl it shown on an oftrakon dated to the eighteenth dynasty. 8ee Jour. £g. Jrti., voL ix. 
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on his back (Nos. i8, 38, loi, m, 116, 478, and 496), and his arms are drawn up to the 
breaft, as in the figure on the ivory tablet pidlured in PI. CXXXII, 10. 

Seal Impressions 

In addition to five seal impressions on jars, thirty impressions have been found on tablets 
of various shapes found at Mohenjo-daro, twelve made of faience and the remainder of baked 
clay. As, with one or two exceptions, they are not perforated, it is possible that, like some 
copper tablets, they were used as amulets. 

These impressions, which arc illuftrated in Pis. CXVI and CXVIII, can conveniently Groupinf. 
be divided into four groups for description, namely, impressions on :— 

(a) Reibingular or Square Tablets. 

(^) Triangular Prisms. 

(c) Round Tablets. 

(J) Impressions on Pottery Vessels. 

(a) Reflangular or Square Tablets 

There are altogether eighteen examples in this group which vary slightly in shape, 
the majority being well made, with flat ends and sides. Others have slightly rounded faces, 
and one with a flat base has a highly rounded back. The members of this group 
vary somewhat in size, as will be seen in the detailed list below. 

Only one is perforated, probably by the owner, who apparently tned at firs^ to drill a hole PwfforatioB*. 
through the side and gave it up when he realized that it was quicker and safer to make holes 
through the face. The two that he made disfigure both sides of the impression ; and, 
moreover, they are cut obliquely (PI. CXVI, i). 

No. I on PI. CXVI ; PI. CXVIII, 7 (B 426). Grey-coloured paile. Size o-8 by 
0*77 0*35 O” obverse is a row of six nude human figures in the upper regi^er, 

standing side by side with the arms held close to the body. It is impossible to determine 
whether these figures arc male or female. In the lower regi^cr is a kneeling figure on the 
left holding a broad-bladed objeft in one hand. In front of him is a goat, before which 
is a partly defaced objeA that looks like a tree. In the centre of the tree is a human figure. 

The reverse has exaftly the same scene, but it is not so di^linil. 

Two small holes irregularly placed and running obliquely through the amulet probably 
served to attach it to the clothing. Level, 8 feet below surface. Room 17, Block 3, 

Se£Hon B, DK Area. 

The interpretation that I incline to place on this moSi intere^ing scene is that a prieil Tre* wonUp. 
is about to srcrifice a goat to a tree-spirit. In moil parts of India at the present day, offerings 
and occasionally animal sacrifices are made to certain trees to placate the spirits that dwell 
within them,^ The cult of the tree was also common to moil ancient religions throughout 
the world. For example, we have the Dryad and the Hamadryad of Greek mythology, 
and Hathor who dwelt in the sycamore fig-tree of ancient Egypt.* 

The leaves of the tree on the sealing are not unlike those of the pipal,* a very sacred Pipal tr«a. 
tree in India in pail and also present times. The tree itself appears also on seal 387 in 
a convendonalized form. 

* Particnkrly pipal and banyan trees. 

* Tree apiiits alto freqaently appear in BuddhiA art. 

* Fieus rtligioM. For an illuAradan of the leaf of this tree, see PI. CLIV, 9. 
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Several examples of this figure in a tree appear on scalings from HarappS, but without 
the accessory figures. This scaling from Mohenjo-daro is the only one of its kind that has 
been found on that site.* The nearefr approach to this motif in Babylonian art is shown 
on a seal in the Louvre, where a goddess is piftured beneath a tree that has its top bent over 
to form a canopy.* 

No. j on PI. CXVI (SD J923). Pottery. Formerly coated with a red slip. 1*7 by 
aiiiiwal. 0*47 by 0*3 in. Same design on both sides ; two signs on the left and an animal on the 

right, which appears to be the same as the fabulous beafrs on seals 377-81. Its tail is 
frraight in the air and it appears to have an elephant’s trunk. Level, 6 feet below svirfacc. 
lUuaocanM. No. 4 on PI. CXVI (VS 3063). Pottery. Broken, and a piece missing. Size, (?) by 

O'63 by 0*15 in. Indiftinft charafters on one side and a rhinoceros on the other. Level, 

6 feet below surface. From Room 76, House XIII, VS Area. 

Umcora. No. 6 on PI. CXVI (E 232). Pottery. Size 1*2 by 0-75 by 0*5 in. Face flat ; 

the rounded back and sides of the impression have been carefully smoothed with the fingers. 
Five charafters above a “ unicorn ”. This impression was made with a large seal, but from 
the way the seal was used, it appears that only the inscription was required. I-evcl, 5 feet 
below surface. Trial Trench E, DK Area. 

No, 10 on PI. CXVI (HR 1056). Pottery. Coated with a smooth, red slip. Size 
1.55 by 0*62 by 0.3 in. On both sides of this impression there is the same scene as on 
No. 11. Level, 2 feet below surface. Chamber 9, House II, HR Area. 

RldBOGMTM. No. 11 on PI. CXVI (VS 3513). Pottery. Coated with a red slip. Size I’g by o*6 by 

O' 2 in. Both sides alike ; a rhinoceros facing to the right and two signs enclosed in 
brackets (?), I.evel, 9 feet below surface. From Room 30, House 1 , VS Area. 

No. 12 on PI. CXVI (VS 928). Faience. A fragment only. Charadters on one side. 
Level, 5 feet below surface. Room ix. House XVIII, Block 4, VS Area. 

No. 13 on PI. CXVI (HR 4275). Pottery. Coated with a red slip. Size by 
O'fij by 0'2 in. The same scene on both sides as on Nos. 10 and 11. Level, 2 feet below 
surface. Chamber 25, House XV, Block 3, Seftion B, HR Area. 

No. 15 on PI. CXVI (HR 4505). Faience. Size 0'95 by 0*4 by O' 15 in. Six 
very clean-cut charafters impressed on one side only. Still bears traces of original colour, 
either green or blue. Well made and shaped. Level, 3 feet below surface. House XLVIII. 
Block 6, SedHon B, HR Area. 

No. 16 on PI. CXVI (HR 5971). Faience. Size i*8 by o‘55 by 0'3 in. Inscribed 
on both sides with clear charadters. Each Inscription is bounded on either side by a band 
of three vertical lines. Exceptionally well made. Level, 8 feet below surface. Room 87, 
House IX, Block 2, Scdlion B, HR Area. 

No. 19 on PI. CXVI (E 1449). Faience. Size I'o by o'7 by O'lS in. Both 
sides inscribed ; four charadfers visible on one side, other side illegible. Level, 10 feet 
below surface. Trial Trench E, DK Area. 

GluurnL No. 20 on PI. CXVI (E 2500). Pottery. Size 1*55 by 0*45 by 0*3 in. Slightly 

rounded ends. One face flat and the other rounded. A gharial, or fish^ting crocodile, 
on the rounded face, with a fish between its jaws. On the reverse a svaSlika on the left, 
followed by a tree and three chartufters. LeWl, 2 feet below surface. Trial Trench E. 
DK Area. ^ 

* A aetl iUu&rated in PI. XII, 18 and recently found at MolMnjo.daTo bean pttddcally the eeme derioe. 
The goat'like tninul is not intended to be a sacrifice ra die it«w seal. It is a deity of sooc kind, for it has a himsaa fitoe. 

* Ward, Se4t Cylinders »f IFeSem Asia, pp. 149 and 150. 
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No. 22 on PI. CXVI (HR 165). Faience. Size, 1*2 by 0*5 by 0*4 in. Both 
sides are slightly rounded. Four signs on obverse. Reverse blank. Traces of original 
glaze ft ill remain. I^cvcl, i ft. 6 in. below surface. Southern end of Dcadman Lane, 

HR Area. 

No. 26 on PI. CXVI (HR 2289). Pottery. Formerly coated with a red slip. Size, Fila of oaunolt. 
r75 by 0*65 by 0-3 in. A row of eight charafters on one side and a file of animals on 
the other, the latter very indiftinft. Level, 12 ft. 8 in. below surface. Room 127, House X, 

HR Area. 

No. 27 on PI. CXVI (DK 1323). Faience. Yellow paftc inside. Size, i'2 by o’3 by 
o’2S in. Inscribed on both sides with charafters which are now undecipherable. Ixjvel, 

3 feet below surface. Room 18, Block 4, Seftion B, DK Area. 

No. 29 on PI. CXVI ; PI. CXVIII, II (VS 210). Faience. Size, r3 by 0’6 by Fi(ui« in yofi 
0'2S in. On the obverse is a seated figure on a dais,i flanked on either side by a kneeling attituda. 
worshipper. Behind each worshipper is a cobra in a vertical position. On the reverse there 
are five or six characters, some of which are partly obliterated. Level, 2 feet below surface. 

Lane 5, House XXVII, VS Area. 

Not illuftrated (HR 3959). Faience. Fragment only. Inscribed on both sides. 

Still shows traces of blue glaze. 

(l>) Trtangular Prisms 

Five impressions of this shape have been found, one in faience and the remainder 
in pottery. In four of the examples, all three sides are used for inscriptions or for scenes. 

Included in this class of sealing are two of slightly different shape. 

No. 5 on PI. CXVI (HR 1443). Pottery. 1*15 inches long, sides 0-36 in. wide. Ensign bwa-ws. 
A single row of characters fills up two of the sides of this prism, the upper half of the row being 
impressed on one side and the lower half on another side. The third side contains a moft 
intcrefting scene of four men in file, each carrying a ftandard. Unfortunately, wc cannot 
sec what is on three of the standards, but the central ftandard appears to show the well-known 
“ unicorn ”. This particular scene is certainly Egyptian in feeling ; indeed, if it had been Egyptiaii in 
found in that country probably no particular attention would be paid to it. Level, 10 feet cluuractar. 
below surface. Room 14, House III, HR Area. 

No. 8 on PI. CXVI ; PI. CXVIII, 9 (HR 15^46). Faience. 1-15 inches long with Priam amling. 
two sides each 0*5 in. wide, and one side 0*25 in. wide. This prism bears identically the 

same scene as occurs on No. 5, but it is rather clearer. Evidently both impressions 
were made from the same seal. Apparently the objeCf carried on the ftandard behind the 
one with the unicorn is the basket-like objeCt that always appears in front of this animal. Both 
these triangular prisms were too small for the seal used upon them, with the result that 
much intcrefting detail has been lo^l. Level, 7 ft, 6 in. below surface. Found in 
the area between Houses III and VI, in HR Area. 

No. 14 on PI. CXVI ; PI. CXVIII, 10 (Mus. 4). Pottery. Average size of each 
face, 1*6 inches long by 0.35 in. wide. 

(«) On one face, from left to right, there are an elephant, a rhinoceros, a tiger Aaimab in file, 
or leopard, and another cat-like animal. Above these animals, which arc en file, is a fish 
on the left, followed by a gharial with a fish in its mouth. 


The position in which this figare is sitting »typically Indian. 
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(b) From left to right, a file of animals : a unicorn, what seems to be a cow, a short- 
horntd bull, and a rhinoceros. Above the file there appear to be a jungle-fowl and a gharial, 
but these figures are somewhat indiflindt. 

(c) From left to right, there are two goats eating from a tree, a jungle-fowl, a man 
apparently pushing a goat or similar animal along, and finally, an antelope-like animal with 
two heads, similar to those on the copper seals. 

A hole, 0.3 in. deep, at each end of this object, suggeAs that it was used as a kind 
of revolving bezel. The animals are too close to the ends of the impression for it to have 
been capped with metal. 

No. 17 on PI. CXVI (HR 5713)- Faience. I’O^ inches long. This impression 
is five-sided, but only one side bears an inscription, which is entirely illegible owing to 
weathering. Level, 6 feet below surface. Room 43, House LXIV, Block 8, Section B, 
HR Area. 

No. a I on PI. CXVI (E 1260). Pottery. i‘ 6 ^ inches long with sides 0*38 in. wide. 
On one side there is a row of eight or nine charadfers ; the other sides are blank. Trial 
Trench E, DK Area. 

No. 23 on PI. CXVI (E 1517). Light-grey pottery. i‘2^ inches long by 0*4 in. 
thick. This prism was evidently firft intended to be triangular, but in the removal of 
wa^e material in the process of shaping it, it acquired four unequal sides. On three of the 
sides there are inscriptions in small, fine charadlers which are difficult to make out. Level, 
10 feet below surface. Trial Trench E, DK Area. 

No. 2 S on PI. CXVI ; PI. CXVIII, 12 (HR 3766). Pottery. Coated with a red 
slip. I'3 inches long with sides o'5 in. wide. Level, 10 feet below surface. House XIV, 
Block 3, Sedbon B, HR Area. 

(a) On the left, a tiger, ^landing over a manger ; three signs on the right. 

(b) From left to right, a unicorn and three signs. 

(c) On the left, a short-horned bull ^landing over a manger ; on the right two signs. 


(f) Round Tablets 

Only six seal-impressions were found on rounded tablets, all varying slightly in detail. 

No. 7 on PI. CXVI (C 696). Pottery, i inch in diameter and 0*4 in. thick. One 
side of the objedl has been Clamped with a square seal, and more care was taken to secure 
the impression of the charad^ers than of the animal. The other side was ^mped with a seal 
of somewhat indefinite design. Level, 8 feet below surface. Chamber 17, Block 12, 
Sedlion C, DK Area. 

No. 9 on PI. CXVI (E 1450). Yellow sandy paite. 0*7 in. in diameter and o’ja in. 
thick. Of the roughed make. Charadters on one side, and an animal that cannot be 
identified on the other. This objedt seems to have been made in the same mould as No. 24, 
Level, 10 feet below surfiice. Trial Trench E, DK Area. 

No. 24 on PI. CXVI (E 1451). Faience. 0*7 in. in diameter and 0*3 in. thick. 
Roughly shaped and ilamped on bo<^ sides with a s^. There is an animal that looks like 
a bear on one side, and a row of five charadters on the other. Level, 10 feet below furfkce. 
Trial Trench E, DK Area. 

No. 28 on PI. CXVI ; PI. CXVIII, 8 (HR 1051). Pottery. i*jf inches in diameter 
and 0*7 in. thick. This impression was carefully made in a motdd. It is globular 
in shape with a projedting ring around its equator. On one side is a short-homed bull, 
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and on the other a rhinoceros. There is a manger in front of each animal. The inscriptions 
above the animals are not the same. See also PI. CII, i and;. I>evel, 6 feet below surface. 

From Dcadman Lane, HR Area. 

No. 30 on PI. CXVI (E 444). Pottery. 1-55 inches in diameter and o‘6 in. thick. Pottery 
Very roughly made. The rounded face has been stamped with a square seal. I'hc signs impreenoB. 
are clear, but it is evident that no trouble was taken to secure a good impression of the unicorn, 
which can juft be seen below the charafters. Level, 3 feet below surface. Tnal 
Trench E, DK Area. 

Not illuftrated (Mus. ri). Yellow sandy pafte. o"j in. in diameter and o’3 in. 
thick. On one side is an animal which it is impossible to identify ; on the other, there is an 
inscription in four charafters which are very faintly marked. 

(J) Impressions on Pottery J'essels 

A redtangular seal bearing charafters only was used in ftamping some of these impressions 
(c.g., PI. CXV, 558, 559, and 560). For the impression shown in PI. LXXVIII, 3, a square 
seal was evidently employed, but more care was taken to impress the inscription than the animal. 

The same inscription occurs on two potsherds (PI. LXXVIII, 3, and PI. CXV, 560), but it 
is evident that the same seal was not used for making both impressions. No. 558 (HR 275) 
in PI. CXV comes from Courtyard 18, House I, of HR Area, and No. 560 (V.S 2269) was 
found 3 feet below the surface of the ground in a pit dug to the south of House XX, Block 3, 

VS Area. 

Unclassified Impressions 

No. 2 on PI. CXVI (C 2105). Grey pottery. This is a fragment of an impression 
which is so broken that it could not be placed in any particular group. It is a portion of an 
inscription in well-preserved charafters. Chamber i. Block 8, Seftion C, DK Area. 

No. 13 on PI. CXVIII (Mus. 5). Bronze. A caft of a seal impression measuring Bronx* 

1*8 inches long by 0‘25 in. thick. Of very rough work with no attempt whatever at finish. impraMum. 
The reverse is blank. Perhaps experimental. 

That the impressions on baked clay and faience were regarded as talismanic seems likely, Talunuui*. 
though they may also have been ex-votos. One tablet ftamped with a seal impression is 
pierced with very roughly made holes (PI. CXVI, i), with the evident purpose of securing 
it to something, possibly to the clothing. Moreover, all of the tablets which are ftamped 
on one side only have smooth backs, which shows that they had never adhered to anything 
and, therefore, were not labels for merchandise. Again, many of the objefts ftamped with 
seal impressions were inscribed on more than one side, which would be suitable in an amulet 
but could serve no other purpose. Also some were coated with a red slip, which is never 
present and would be useless on sealings. 

If they were not used as amulets, it is perhaps possible that the objcdls that have been Votiv* <Aj*cU. 
described were votive offerings. Or they could have been used for either purpose. The 
faft that no less than three of these objefts bear the same impression in addition to being 
made in the same mould rather suggefts their being votive objefts. They may have been 
given by the prieft to visitors to a temple, or, as seems more likely, they were bought from 
the prieft as a proof that the visitor had f^ulfilled certain religious duties, like the embossed 
calcift of sacred earth that is carried away from Kerbela by all devout Shias. Such an objeft 
would doubtless be carried on the person. 

od 
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The faft also that many of the impressions are in faience proves that they were not 
ordinary sealings. Faience requires a very considerable heat to fuse its glassy coating, which 
could not, of course, be applied, if it were attached to merchandise. 

It is interefting to find that a file of animals is a feature of some of the seal-impressions, 
for this motif is very common on the archaic Mesopotamian and Susian seals. In place, 
however, of the antelope and lions that almoft invariably figure on the latter seals, we find on 
the seals of both Mohenjo-daro and HarappS the unicorn, the rhinoceros, the gharial, the 
short-horned bull, elephant, and tiger. 

The seal impressions on triangular and other prisms arc especially interefting as nothing 
at all similar has been found in Babylonia or Elam. The nearest approach is a triangular 
seal with figures on all three sides,i which was found in the south Kurgan at Anau, and dated 
to Culture III. Three-sided seals are, of course, well known in Crete and Cappadocia.® 


Copper Tablets 

Curious flat pieces of copper, either refbngular or square in shape, have been found in 
moil parts of the Mohenjo-daro site, chiefly belonging to the Later Periods. 

The rcftangular pieces arc of various sizes, ranging from r2 by 0'5 in. to 1*5 by 
ro in. The square pieces, which arc rarer, average 0*92 by 0‘92 in. in size. These 
tablets vary greatly in thickness, from 0*07 in. to 0*12 in. One especially subitantial 
tablet (HR 4799) measures 0*85 in. square by 0*23 in. thick. 

Owing to the salty nature of the soil of Mohenjo-daro, a large number of these copper 
tablets arc in bad condition, and it has been found impossible, even after cleaning, to make 
out the animals or the signs upon some of them. 

On moSt of the tablets there is the figure of an animal on one side, and on the other 
three or more signs forming an inscription. The figures and signs were in every case carefully 
cut with a burin, but, except in a few cases, corrosion has entirely filled up the incisions with 
cuprous oxide, making the figures and inscriptions only legible in a reflecSIed light. For this 
reason none of the tablets could be satisfa( 5 Iorily photographed and only a seledled few were 
sufficiently clear to be drawn. The bcil preserved are illuftrated in Pis. CXVII and 
CXVIII. 

The majority of the tablets are well made, and all seem to have been caft fir^l and 
hammered smooth afterwards. In some cases they were trimmed remarkably true, with 
smooth faces, sides, and ends. In other cases they are rough and jagged at one end, which 
sugge^ls that they were snapped oflF from a longer piece. In rare instances the ends are 
slightly rounded. 

The tablets fall into two classes :•— 

(a) Those with an animal or human figure on one side and an inscription on the other. 

(i) Those with an inscription on each side. 

Class (a) are the more numerous and, moreover, are usually of rougher make. 

Out of a total number of eighty copper tablets found, forty-seven belong to class (a) 
and nine to class (l>). Twenty-four tablets are more or less illegible, but there is certainly an 
inscription on one side, whatever the other side may contain. 

* Pumpclly, Explor^titmt in TnrkeSnn, voL i, p. 169, No. 400. 

* Evans, Palace af Minas, vol. i, pp. 68-9. They ai« found u early a* E.M. 1 . In tltape tbey resemble the piiimi 
from Mohenjo-daro, but it mu^t be noted that the latter are in every case unperforated and are lealtngli not feah. 
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The animals on the tablets always face to the right, except the antelopes, which arc 
represented as looking backwards over their shoulders. 

Below is a lift of the animals on the legible tablets with the numbers found, up to the LUt of aniiiialt. 
present, of each :— 


Elephant 

Antelope 

Hare 

Rhinoceros 
Buffalo (?) 
Short-homed bull 
Human figure 
Goat 

Brahman i bull 
Tiger . 

Two-headed animal 
Composite animal . 
Monkey (?) . 


Exomflti. 


The animals with long tails and curly horns have been provisionally classed with 
the buffaloes. The three tablets with human figures arc similar to that illuftrated 
in PI. CXVII, 16. One tablet seems to bear the figure of a monkey, but this was too 
indiftinft to be drawn. The above lift shows that moft of the animals that appe.ir on the 
seals are also represented on the copper tablets. There are, however, several additional 
animals, viz. the hare, a double-headed animal, and the monkey, if indeed the laft is what 
it seems to be. 

The addition of the hare is somewhat surprising, as moft of the animals are large and Hare, 
powerful, and therefore the more likely to have developed into divinities. The addition of 
the hare, however, suggefts that, as in ancient Egypt, the lesser animals also were objefts 
of worship. 

The hare is always drawn in a crouching attitude with a small tuft of grass in front of 
it, as if it were feeding (PI. CXVII, 5 and 6). The hare is not worshipped^ in India 
to-day, but it is one of the animals into winch Buddha entered in one of his previous 
exiftences. One of the black spots in the moon is termed a hare in India and China, 
although the animal is not associated with lunar worship. No. 6 was found in Block 2, 

Seftion C, DK Area. Level, 6 feet. 

There is a composite animal on one tablet only (VS 3590). It has the hind-quarters Composite 
of a rhinoceros and the fore-quarters of a leopard or tiger. It also has the unicorn’s horn, onimoL 
and a manger ftands before it (PI. CXVIII, 2). 

A very curious animal on two of the tablets appears to have the body of an antelope 
with a head at either end. The faft that more than one example has been found of this animal 
proves that it is not a vagary of the engraver (PI. CXVII, 3), 

The tablet bearing the figure of a man dressed in what seems to be a coftumc of leaves Hunter, 
is exceptionally interefting (PI. CXVII, i6). He is apparently a hunter armed with a bow 
and arrow, and he is clearly thus attired to enable him to get close to his quarry.* Another 
tablet (E 2215), which is, unfortunately, in a very bad ftatc of preservation, bears the same 


* Cf. p. 71 sufra.—[E d.] 

* The horns on his head indicate tliat he is a divine hunter. Sec supra, p. 67.—[Eu.] 
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design, but it is not certain whether the garment here is of leaves. The fir^ tablet was 
unearthed from Room i, House XVIII, VS Area, and the second comes from 3 feet below the 
surface in Trial Trench E, DK Area, 

As Elated above, there appears to be a monkey on one of the tablets, but the latter 
is in such a bad condition that the que^ion of the animal represented muft be regarded as 
uncertain. The monkey, however, is represented in several models in faience, pottery, and 
pa^le (PI. XCVI, iiy 12, and 13). 

The antelope appears on five of the tablets, represented in a typical attitude with his 
head turned to look behind him (PI. CXVII, i and 2 ; PI. CXVIII, i). This attitude is very 
common in Elamitic art,* especially on the pottery and seals. The position is also well known 
on both the archaic seals and pottery of Mesopotamia. 

For the present, the elephant appears to take fir^ place amongst the animals on these 
copper tablets. An excellent example is seen in PI. CXVII, ii, of which the original was 
found at a depth of i foot below the surface in House XXVI, VS Area. Figures of the 
elephant are always roughly executed, unlike the careful carvings on the ^eatite seals, even 
though there mi^akes were sometimes made in their portrayal. 

The short-horned bull is rarely depifted on these tablets, but one particularly good 
example is shown in PI. CXVII, 13. This tablet was unearthed from Chamber 22, Block 4, 
of the I. Area, and is dated, like the reil of the tablets, to the Late Period. The humped 
bull, but with short horns, is pidured on tablet No. 14 in the same plate. This lad comes 
from Strudure XXXIX, Block 5, of the HR Area, and was found at a level of 3 feet below 
the surface of the ground. 

The tiger is only twice represented. The bed example of this animal is shown in 
PI. CXVII, 4. The position of the pidographs above the animal is very unusual for an 
inscription on these copper tablets. This particular tablet comes from Chamber 27, Block 4, 
of L Area. 

The exceptionally powerful-looking animal with long curling horns (PI. CXVII, 
8 and 12, and PI, CXVIII, 4 and 6), and with a manger placed in front of it, docs not 
appear on any of the seals. The long tail of the animal with a tuft at the end is carried 
well in the air, as if the creature were about to charge. Tablet 8 in PI. CXVII was found in 
Room 107, House XVI, VS Area, and tablet 6, PI. CXVIII, comes from the pillared hall, 
Block 4, of the L Area. Tablet No. 12 was recovered from Court 39, House XVII, Block 3, 
of HR Area. 

The rope pattern on the obverse of Tablet No. 5 in PI. CXVIII is unique at 
Mohenjo-daro.* This tablet was unearthed from Room 30, House I, VS Area. 

The fad that all of the tablets bearing the representation of a hare have the same 
inscription on the obverse (PI. CXVII, 5 and 6), and that the animals with long curling horns 
and long tail* also bear the same inscription—different, however, from the inscription on 
the hare tablets (PI. CXVII, 8 and i2)-^uggeds that in some cases at lead the inscription 
on the tablet refers in some way to the animal on the tablet. Of three tablets, each with an 
elephant engraved upon it, all bear the same inscription (PI. CXVII, ii), and ladly, those 


* M/m. DU. tn Pent, t. xiii, p. 43, figs. 143, 144. 

* Compare this pattern with one on an Egyptian vase of predynaftic date. Ancient Egypt, 1928, pt, iii, p. 69, fig. 2. 
Cord designs were frequently used by the early Sumerians on their scaK especially in the archaic period. OxJmPEMiions 
df Cnnei/erm Texts, vol. vii, pi, xxix 

* It is difficult to identify this animal. The DireAor of the Zoological Survey of India suggefts that it may be 
a bufialo {Bos iuAa/is). It, however, bears no resemblance to the undoubted bufiido that is represented on three of the 
blcatite seals (Nos. 304-6). 
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with the figures of antelopes looking backwards over their shoulders all have the same 
charafters on the reverse (PI. CXVII, i and 2 ; PI. CXVIII, i).‘ 

Some, if not all the animals on the copper tablets were possibly dedicated to certain Captive 
gods. As on some of the seals, we find a manger placed before certain of them, as, for instance, a nim a l s, 
the unicorn, the rhinoceros, antelope, and BrahmanI bull. This suggests that these animals 
were kept in captivity, and, if so, it is likely to have been for religious purposes ; a rhinoceros 
is obviously quite useless for any domestic purpose. A manger is placed before the composite 
animal on the tablet illustrated in PI. CXVIII, 2, despite the faft that such an animal could 
never have existed.* 

It would be difficult to use these tablets as seals on account of their being so thin, and not Um of taUvti. 
deeply enough incised. Moreover, none is perforated for threading on a cord. They 
were probably used as amulets, wrapped up in some material and worn round the neck or 
wrifl, or sewn to the clothing. This would account for the rough finish of some of them, for 
if worn in this way they would not have been exposed to view. It is possibit that 
the possession of one of these amulets placed the wearer under the especial proteftion of the 
deity whose particular animal was engraved upon it. On the other hand, the animals may 
not have been regarded as sacred, but simply as possessed of a special attribute of which the 
wearer hoped to avail himself. For example, the hare has the quality of great speed, and 
the wearer of a copper tablet with a figure of this animal upon it perhaps thought himself more 
speedy for that reason. Even at the present day in India, mothers who think their children 
lack certain qualities provide them with amulets to overcome the defcift, and these amulets 
arc frequently worn through life. On the whole, however, it seems more probable that the 
animals on the copper tablets were definitely symbols of certain deities, and that the wearers 
of these emblems wished for the patronage of the particular deity symbolized thereon. 

* The second sign in the ublet illuitrated on PI CXVII, 2, may possibly be incorred The artiA had great difliculty 
in making out the signs on this parucular objeA. 

* Unless this badly drawn animal is meant to be a rhinoceros! 
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C ii 

X' 0' 

B. 

Wh. 



VS 2049 

1-7 X i-o 

3' 0' 

F. 

Bl. 



HR 3130 

I'S X 0-6 

6' 4' 

B. 

Br. 



C 3*5« 


S' 8' 

B. 

Wh. 



VS 1190 


4' 0' 

B. 

Wh. 



HR 5674 

— 


B. 

Wh. 

— 


VS 3227 

— 

9' o' 

F. 

Wh. 

— i 

— 

C 1814 







BI 9 

I'O X 0-95 

j 3' 0' 

B. 

Wh. 



HR 3005 

l-o X 0*65 

' 8' 0' 

F. 

Wh. 



HR 2023 

i-SS X 0-5 

8' 0' 

F. 

R. 



HR 4187 

x-as X 0-4 


F. 

Wh. 



D 26a 

2-4 X 0-75 

7' 0' 

B. 

Wh. 



VS 3544 

I-St X 0-6 

! a' 8' 

F. 

Or. 



HR lose 

a-1 X 0-65 

8' 0' 

F. 

Wh. 



DM ass 

1x5 X 0-55 

I 3; 0 ' 

F. 




DK 1436 

7 X 0-4 


F. 

Wh. 



B 2505 

7 X 0-4 

3' 0' 

F. 

Wh. 



DK 13^ 

o-fis X 0*4 

3' 6' 

F. 

Wh. 



VS i4li 

0-4 X 0-45 

4' 6' 

F. 

Bi. 



D 288 

0-7 X 0-45 I 

a' 0 ' 

0. 

Br. 



S» *039 

0-7 X 0-45 

a' 0' 

D. 

Br. 



!v 

I'OS X 0-3S 

4' o' 

F. 

Wh. 



0-85 X o'4 

5' 0' 

F. 

Or. 



D 114 

0-8 X 0-33 

I' 4' 

F. 

Wh. 



0 ISO 


4' o' 

B. 

Wh. 



HR S>87 

1-1 X 0-45 

3' 0' 

F. 

Wh. 



C 217 

0-95 R 0-3 

1:? 

F. 

Wh. 



HR S7«4 

o-os X 0-45 

D. 

BL 

— 

— ■ 

HR 3*47 


























MOHENJO-DARO: TABULATION OF SEALS 


418 0-6 s X 0-4 j 

419 1-65 X o 6 I 

430 >-«S X 045 i 


475 07 X 0-7 

476 0-7 X 0-7 

477 0-6 X 0-6 

478 Dm 1 -Z 5 


! — C z 6 ji 
i — VS 3027 
I — SD 533 


503 j o 7 X 0-7 

504 I 0-75 X 075 
305 o 65 X 0 65 

506 0'7 X o 7 

507 o 65 X o 65 

508 08 X o 8 

509 065 X o 6 ? 

510 055x055 


514 07 X 0-7 , 

515 065 X 065 

516 I 0-65 X O 65 

5 17 t^ss X i I 


5»S I — 1 

526 I o 7 X o 7 
5263 ' i-i X 040 
5*7 ! Dm o 75 
528 I 0-7 X o 7 
528 * 0-7 X o 75 


HR 2939 




























Chaiter XXII 


SIGN-IJST OF KARLY INDUS SCRIPT 

I. SGML EXTERNAL FEATURES OF THE WRITING 

[From p 406 to p. 411 ths chapter expresses the joint views of Messrs. Smith and Gadd. From the bottom of p. e^ii 
top. 414 it expresses the views of Mr. Gadd only, and from p. 415 /op. 422 those of Mr. Smith ] 

T he accompanying liil of signs used in the inscriptions upon seals found at HarappS 
and Mohenjo-daro is offered for the use of those who may in the future devote 
themselves to the ^udy of this writing. It is published as a contribution, indeed, 
to that ftudy, but rather as a tool ready to the hand of scholars when time may have brought 
Scri|>t not p>ossibiIity of further achievement, than as a finished produdion in itself. For the aim 

doci^borod. of such dudy mud naturally be the decipherment of this script, and it is proper, therefore, 
to date at the outset that we have not succeeded in reading anything of it ; there was, in fad, 
very little hope, in the complete absence of any kind of clues which might lead to some trud- 
worthy inference. Hope for the future mod probably reds in Mesopotamia. It is known 
for certain that seals and scalings of this class were carried thither by trade from the Indus 
Indus soak valley in ancient times,* and one such seal has already been found (at Ur) with a cuneiform 
found in in place of an “ Indus ” inscription.* There is consequently reason to hope that some day 

MosopoUuniat a bilingual record may be discovered, and very few data of this kind would probably suffice 

to reveal the secret. Meanwhile, all that can be done is to prepare the material to which the 
solvent may ultimately be applied. 

Even for the moded purpose indicated we are sensible that the lid we have compiled 
DifficoHyin is far from perfed. Its faults arise partly from the inherent difficulty of classifying signs 
clnnifyinf aigns. simply by their outward appearance, but partly, too, from the nature of the copies which we have 
used. I'hcsc have been photographs, showing sometimes the original seals, sometimes the 
impressions, and hence the order of the signs may now and then have been unintentionally 
reversed ; if this has occurred, however, the attentive dudent, once familiar with the writing, 
will probably deted and allow for it. A more serious defed will doubtless be found in the 
making of didindions between signs which are differently drawn in certain indanccs but are 
adually identical, or, conversely, in the negleding of adual didindions between signs which 
are very similar in appearance. As an example of the fird, CCXLII and CCXLIV may be 
quoted (these two arc probably not dififcrcnt), and of the second, the number of “ barbs ” on 
signs of the class CCLXIV may sometimes have been incorredly given, and here a real 
didindion may have been observed—though it is perhaps not very likely. Faults of this 

» 

* They have been recovered from at leaA four sites, the ancient citiea of Kish, Lagash, Umnu, and Susa; see the 
artick by Mr. E. Mackay in Journal of the Jtoyal Jsiutic Society, 19*5, pp. 697 f. and pi. x, and also that of M. Thurean- 
Dangb in Revue tfjlssyriolopt, xxii, 99 for another spedmen and further references. 

* Mr. C. L. Woolley in jiutifuariet’ Jeuruul, 1928, p. a6 and pi. xi, 2. 
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kind arise, of course, from the firil-mentioned difficulty, that of dealing with a script purely 
from outward appearance, without knowledge wherewith to control eye and hand. 

The form and material of the seals, their archaeological charader and context, will be Device end 
found fully described in the preceding chapter ; preliminary accounts of them have already iagmd 
been given in periodicals. All that need be said here is that there seems to be no dlred uuceunected. 
connedion between the device engraved upon the seal (usually an animal) and the inscription, 
the same animal being found in company with completely different inscriptions. The devices 
may be presumed to have religious significance, and perhaps some amuletic value. 

As concerning the signs themselves, the number hded here is 396, which mud be 
considered only a very approximate measure of the signary of this writing, both because the 
material is dill, no doubt, far from complete, and because of the slight uncertainty of 
didindion mentioned above, but also because of the great resources of modification and 
combination of signs which this writing possessed, the extent and ingenuity of which is perhaps 
its mod driking feature. The signs are pidographs, as in all other early scripts. They are SifB» •*» 
carefully drawn as faithful representations of their originals in all cases where the original ptetographs. 
can be identified, and the same may therefore be presumed of the much more numerous cases 
where the original is doubtful. That is to say, the writing remains in what may be called, 
on Egyptian analogy, the hieroglyphic date ; it has not degenerated nor been worn down by 
use, to conventional summaries like the Egyptian hieratic, the Babylonian cuneiform, or the 
Chinese writing. This is certainly due in great part to the materia) upon which these 
inscriptions are found, since pidographs always preserve their form bed when they have 
to be sculptured on done, but tend to lose it when they are employed cursively on soft 
subdanccs like clay, papyrus, or parchment. Whether the Indus people wrote upon more 
perishable materials, and what form the signs then assumed, there is nothing to show, but the 
scratched charaders found upon potsherds and copper utensils sugged a more extended usage. 

Clearly as the signs arc drawn it is a remarkable fad that few can be identified. This Object* 
difficulty is familiar in other early scripts also, but it is generally due rather to imperfed imperfectly 
representation than to adual uncertainty of the objed intended ; this applies particularly to repreeemted. 
the archaic Sumerian signs, which, while often suggeding the original, veiy’ seldom portray 
it unmidakably, and often seem very doubtful representations of the objeds which their 
known meanings presumably indicate. Among the Egyptian hieroglyphs only a few s^ill 
resld identification. No doubt further dudy of this “ Indus ” writing will reveal more of the 
objeds represented, but at present the lid is surprisingly short. The following arc some 
additions or alternations to the very tentative proposals made by us in the IlhUrated London 
News of 4th Odober, 1924, p. 614. 


PossiiJe IJriHification. 

Strokes, representing numbers 
Men m various attitudes. 

Man Aanding. 

Man raising arras. 

Man with £taC 

Man with bow and arrow (or, more probably, 
defending himself with a shield), in any case, 
a warrior. 


CCX 3 CCVI.Man with ftaff raised. 

CCCUCXIX f..Man holding up three or five fingers. 

CCCLXXXV . . Man holding yoke (possibly abbreviation of the 

following piSurc). 


Numbers. 

116 XVIII 

CCCLXIX to CCCXCVI. 

CCCLXX 

CCCLXIX 

CCCLXXVII . . . . 

OCCLXXVIII 
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Part* of 
kuBuiB body. 


** Fish " signs 
donblfiil. 


Indus sigas 
eoaaiNursd with 
Sttuerina. 


Numbers. 

Porsii/e Uemtsfication. 

CCCLXXXVI .... 

Man carrying on a yoke two water-tkina (ligature 
of above and No. CLIX). 

CCCLXXXVIl ... 

Man carrying on a yoke two water-tkins (ligature 
of above and No. CCXXXVIII). 

CCCXXXI to CCCL 

Fish, with various additions and insertions. 

CCLV ff.. 

Hand, with different numbers of fingers outAretched. 

CCLXI ... 

Hands (?), indicating the number i j (?) 

CCCLI ff. . 

. Birds and animals; among which CCCLXIV seems 
to be a drake, and CCCLIX a bat. 

CCLI f., CCCLXVI f., and perhap* CCXXXVIII 

Plants. 

CXXXVff. 

. Mountains (?) 

LXV 

. Heart (?) 

CLIX ... 

Spear. 

CCCXIX 

Chair. 

CCCXXII 

. Table. 

CCCXXIX 

. Parasol (cf. CCCLXXIII). 

CCLXXXIII 

. Road. 

CCXLVII ff . 

Foot. 

LII ff. . . 

Insefts. 


Apart from the apparent numbers, which will be considered later, there arc a few remarks 
to be made on the foregoing lift. It is rather noticeable that, whereas men in various attitudes 
are well represented, there are few parts of the body among the signs ; seemingly the only 
exceptions are the hand and foot, if, indeed, Nos. CCLV, CCXLVII are correftly so 
interpreted. Among the “ man ” signs No. CCCXCVI gains certainty from the objeft 
published in Times of India, 22nd January, 1928,* which shows on a larger scale a man ftanding 
in exaftly the position which the sign depifts in miniature. That Nos. CCCLXXIX f. really 
indicate a number of fingers held up is suggefted by the circumftance that they follow, in the 
inscriptions, three and five ftrokes respeftively. The piftures of the man carrying the yoke, 
and the two water-skins or sacks hanging from it look quite unmiftakable, and equally clear 
seems the nature of the composite signs CCCLXXXVI f., particularly as these occur in 
positions where CLIX and CCXXXVIII arc expefted. The suggefted “ fish ” signs arc 
more puzzling, since the modifications to which the original (?) CCCXXXI is subje^d are 
not particularly natural as indicating different kinds of fish, and it is by no means certain that 
a fish is intended at all, but the comparison suggefts itself at once, and it is hard to find a better. 
That CCLV and the like represent the hand with different numbers of fingers extended muft 
be considered a very doubtful possibility, since there are inftances in which more than five 
digits arc shown, although, on the contrary, there is the very suggeftive case of the man 
(No. CCCLXXX) who seems to hold up five fingers while he ftands next to five ftrokes, 
and these " fingers ” with his forearm, have much the appearance of the " hand ” signs. In 
the Illustrated London News (loc. cit.) we formerly proposed a comparison between these 
“ hands ” and the archaic Sumerian form of gal ; outwardly, this is ftill ftriking, but if the 
" Indus ” sign really represents a hand this comparison would have to be abandoned, since, 
although the original of the Sumerian sign is uncertain, there is no reason to conneft it with 
the hand. The elaborate charafter No. CCLXI is perhaps to be explained as the fingirs of 
one hand twice outspread, and three of the other hand held up, the whole indicating the idea 
of “ thirteen ”. Inftruftive comparisons with this sign are Nos. CCLX and CCXXXII, but 

» Cf. PI. CXXXII, 10. 
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whether favourable to the “ hand ” supposition or not it is not easy to decide. The birds Bird* and 
and animals arc more obvious, but it is impossible to be more precise as to their kinds save in •P« » ah 
the cases of the drake and the bat. Nearly all of the plants mu^ be pronounced doubtful, 
though No. CCLII seems a clear instance ; it would be something if No. CCXXXVIIl, by RapreaaiitatioiM 
far the commonest sign of all, could be identified as a plant, but a^ually it is very questionable. 

“ Mountains ” are simply an analogy from the Sumerian sign kur ; the analogy is perhaps 

quite illusory. The same remark applies to No. CCLXXXIII “(cross) road”, and to 

No. LXV “ heart ”, especially to the latter, which has further modifications tending to show 

that the “ heart ” form is merely an oval with one segment (in^cad of four) cut out from it. Other object*. 

Finally, the “ table ”, “ spear ”, and “ parasol " have to rely only upon their outward form, 

though the la^t is seen over the head of a man in No. CCCLXXIII. Doubtless several 

more suggestions will occur to any user of this Hit ; we have confined ourselves to such as 

seemed moft obvious to a purely outward view. 

The extensive use which this writing makes of modification and combination of signs 
has already been mentioned and it is, indeed, one of its moft striking peculiarities. While 
it is difficult to give any conspedlus of the modifications, a rough principle at Iea<»t may be 
observed by dividing them into “ additions ” and “ enclosures ”. By the fir^ we mean the Modifications 
small ilrokcs, generally vertical, and ^landing beside the top of the sign modified, but some *igii*. 
times also oblique, in which case they are contained within the sign (as indeed are the vertical 
strokes in a few cases). “ Enclosures ” arc signs which ^and in the mid^t of a varying number, 
usually of vertical strokes, but occasionally within a kind of parenthesis. Groups of this latter 
kind are, naturally, of rather similar composition to the combined signs, and the di^findHon 
between the two is based principally on the use of simple strokes (nearly always) in the 
“ enclosures ”, whereas the combined signs arc coalitions of two entirely different individuals, 

The “additions ” are:— 


“Enclosures” are con^ituted by the following:— 




(....). )••••)• 


The principal combinations arc given in the following table:— 


Combintd Sign. 

CXLIX. 

CL. 

XLVIII in a number of combinations. 
LXXVIII f. 

CXXIV f. 

CX:CLXXIX f. 

CCCLXXXVI f. 

CCCLXX in a number of combinations. 
CCLXI. 


EUmtnti 

LXXIII and CCXXXII. 

LXXllI and CLII. 

XLVIII and CCLXXXIII. 

CXII and CCXXXII. 

CCCLXX and CCLV f. 

CCCLXXXVI witli CLIX and CCXXXVIIl 

CCXXXII and CCLX. 


Next to the signs themselves the diredtion in which the writing runs is to be considered. 

Fir^l, however, it muil be repeated, as M. Thureau-Dangin has already observed,^ that 
the impression produced by the seal, not the seal itself, gives the true order of the inscription. Direction of 
This may be shown beil by turning from the seals (upon which, of course, moil of the Writing, 
inscriptions occur) to the other objedls, pottery or metal, upon which signs have been scratched; 
for there the legend is naturally to be read as it is written. A pottery fragment from Harappa, 


> Rnme d’Jsiyrio/egie, xxii, p. 100. 
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No. 2779, is inscribed with two completely preserved signs, the one on the speftator’s left 
being No. XCIX of our Hit ; in the pot-inscription, the opening of this sign faces to the right. 
As an example of the same sign upon a seal we may quote the inscription given as 
No. LXXIV, H. 40, in the liil. Here it is found in the second place from the right, and with 
Position the opening again facing to the right. But the inscription as there copied is from an impression 

of Sif ns. of the seal ; a photograph now before us of the seal itself naturally shows this sign with its 

opening towards the left. But since the pot-inscription gives the signs in the position in 
which they were meant to be read, it follows that the sign in queftion is properly placed with 
its opening facing to the right ; that is, the impression, not the seal, presents the inscription 
in its true form. An exadly similar experiment can be made with the copper dagger-blade 
from HarappS, No. 277*7. Here also the inscription is obviously meant to be read direftly, 
and the sign furthest to the spedator’s right is No. XXXI, with its “ loop ” on the left. Now 
this sign is found also upon the seals, of which No. XXXI (H 31) may be taken as an 
example. A photograph of this seal (not its impression) shows, as before, the sign reversed, 
i.e. with its “loop” on the right; hence again the impression gives the corredl form, not the 
seal. There is no need to multiply examples, since these two suffice for proof, and indeed 
the proposition that seals arc made for the purpose of reproducing a device, not to be looked 
at themselves, flows so direiftly from the nature of seals, and is so supported by all analogies 
that it might seem almoft self-evident. However, it can be formally cftablished in the present 
case, as shown above. Perhaps also it may be well to mention that at leaft one ancient 
impression of an Indus seal has already been published,^ showing that these marks were 
Clay labali on affixed to clay labels upon bales of goods, in precisely the same way as the Babylonian seals 

balot. were rolled over the clay “ dockets ”, or the Egyptian seals impressed upon the clay Aoppers 

of wine-jars. 

The correft way of looking at the inscriptions having been settled it remains to take up 
the original queftion—in which direftion does the writing run ? An answer which we believe 
to be right, though based on quite insufficient evidence, has already been given by 
M. Thureau-Dangin * : “ les inscriptions sont 4 lire de droite ^ gauche, comme le montre 
Tun dcs signes du no. XV, repr^sentant un oiseau de profil k droite.” The number referred 
to is No. CCCLXIV of our Hit, and it is true that in the impression of this seal the bird 
enclosed in a ring (it seems to be somewhat carefully marked as a drake) faces to the right. 
It is, of course, a well-known rule of the Egyptian hieroglyphs that the inscription is read 
from the side to which the figures face. But it is easy to show that this is no safe indication 
ufaeato for the “ Indus ” writing ; for while moft of the “men" signs face to the right 

ligktand (cf. Nos. CCCLXXIV to CCCLXXX in the lift), there are several birds and animals (cf. 

• Nos. CCCLIV to CCCLVIII) which face to the left 1 Some other criterion muft therefore 

be sought, but is not altogether easy to find. Firft it will be noticed that in nearly all cases 
the bull or other animal which forms the main subjeft of the seal faces to the right, and there 
is consequently a presumption that the inscription begins from its head. There is, 
nevertheless, at leaft one exception to this ftance of the animal, for in the impression of the 
Seal No. 341 a rhinoceros faces to the left. This may be an inadvertence, but it s uccs to 
warn us againft relying too much on the usual position of the animal as indicating 
the beginning of the inscription. Another small indication may be found in the usual manner 
of writing the sign composed of seven ftrokes ('|ii) in which the lower three are nearly always 
placed level with the right end of the upper four. A very significant example, too, is a seal 

* By Fadier SchcU in Reeiit d'AsiyrioUgie, xxii, p. 56, 

* Ibtd., p. 100 . 
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from HarappS^ (No. 5629) which makes it evident that the engraver has been cramped for 
space, and that in consequence not only were his signs closely bunched together, but the 
space remaining on the left side was not sufficient to take another sign, which has therefore 
been dropped below the line. The inference that the inscription began from the right is 
almo^ irresistible. But there is a final in^ance which puts this conclusion beyond doubt. 

The seal H 173 found in the excavations of 1926—7, is peculiar in having no animal device, 
but a long inscription which occupies two whole sides of the square and mo^t of the third side. 

Now (in the impression, of course), this inscription occupies all the top side, all the left side, 

and moft of the bottom, thus [^, the signs being turned 90 degrees at each corner in 

such a way that their tops alivays follow the edges. It is manife^, therefore, that the 

inscription was read turning the sealing round in the hand, and the position of the second 

and third seftions shows that it was turned over towards the right ; in other words, that 

the reader began from the right of the firit and longeft se^Iion, turned the sealing through 

90 degrees, read the second section again from right to left, and similarly the third. Proof Raading from 

that these inscriptions are to be read from right to left seems herewith complete.^ right to Uft. 

Up to this point it has been possible to write with some assurance upon certain outward 
charafteriilics of the “ Indus ” script, but whatever is now added muil; concern its aftual 
mechanism and reading, and muft therefore, in the absence of any advance towards 
decipherment, be largely speculative. Perhaps, indeed, it would be prudent to ilop entirely 
here, but there arc a few observations that may Aill be advanced, and cannot, at lea^l, do any 
harm provided the reader be amply cautioned that they arc no more than tentative suggestions, 
which time may well prove completely erroneous. 

Firil, then, something ought to be said about the possible affinities of this script. Being 
at that time in possession of very little evidence we once ventured to comment on a few 
resemblances between certain “ Indus ” signs and certain archaic signs of the Sumerian 
syllabary. This hint was on the one hand taken up with exorbitant enthusiasm and regrettable 
results, on the other rejefted with an emphasis which mistook a suggeition for an affirmation. Few rewm- 
Wc need not dwell upon this longer than to remind the over-rigid that conjedlure has its bUncee 
mo^l legitimate place where other resources are lacking, and has played a brilliant part in between Indu 
former decipherments of unknown scripts ; nor is it likely to be otherwise here. But, for Sumerien 

the que^ion in hand, we shall admit without hesitation that further experience has not tended 
to confirm our faith in any direft connexion between the writing of Sumer and the Indus. 

The li^ which we gave could not now be much extended, some of the comparisons arc 

doubtless fortuitous or occasionally far-fetched, and it is not improbable that a similar li^f 

could be con^rudled with the aid of other early scripts, such as the Minoan, which indeed 

afibrds some striking analogies. When it is refleded how many totally different scripts arc 

known to have been employed within areas smaller than that which divides the Tigris from the Analoffiet of 

Indus, no surprise will be felt that connection in this case cannot be eiffabllshed. ContaCl Indus and 

between the two peoples certainly exited ; we think even that they shared certain cultural Minonn script. 

influences, but the presence of common elements in their mode of writing cannot be proved. 

What is likely to be the nature of this script ? That it is not an alphabet mu,ft be obvious 
from the number of its signs ; such a notion cannot seriously be taken into account. On 
the other extreme, it can hardly be a pure piCture-writing in which every sign represents a word, Script not an 
since a very short search will reveal groups of signs which frequently appear in the inscriptions alphabet, 
in different contexts and often with the insertion of one or more varying signs. While no 
great certainty can be felt about this matter, it remains true that the general impression derived 


On this subjeft, sec pp 40 (with footnote) and 427-8. 



Signs probably 
•yllabic. 


Inscriptions 
probably 
Nanass and 
Titlas. 


Numorical 
systam doubtful. 
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from the iitudy of these inscriptions is that the signs are probably syllabic, with the admixture 
of some “ ideograms ”, and perhaps determinatives ; in short, that the system is perhaps 
not very much different from that of the cuneiform writing. It would be possible to produce 
some slight support for this conclusion, but nothing which would amount to subilantial 
evidence, or deserve the trouble of critical examination. The use of determinatives, moreover, 
is far from certain. Perhaps the mo^l likely examples arc those in which a man holds up 
five or three fingers, landing next to those numbers of strokes respeftively, and certain other 
of the ” man ” signs may also be of this class. 

The contents of the inscriptions muit evidently be a matter of simple conjedfure, so long 
as they are not read, but, in view of their being mostly found upon seals, it muil 
occur immediately to anyone that they include names, very probably of the owners. Many, 
perhaps, especially of the shorter inscriptions, may be regarded as names alone, but others 
seem to add qualifications, which may be titles. This is particularly sugge^ed by some of 
the two-line inscriptions, of which Seal 12 will serve as an example. Here the upper line 
seems to consift of two words, each ended by the common ending sign CCXXXVIII, while 
the lower line has only three signs, of a very” ideographic ” appearance, headed by one which 
might well be a determinative. Such a group has a very decided appearance of an appendage 
to the upper line, and of expressing a qualification or title. Other examples may be found 
in LXXXIX, 99 ; VII, 209 ; CCCXXXI, 321 ; CCCXXIX ; and elsewhere. There 
13, however, a different hypothesis as to the contents of these inscriptions, which is strongly 
suggested by several examples, namely, that they arc, or at leail contain, references to 
quantities or numbers of objefts. Since it is known that these seals were sometimes affixed 
to bales of cloth and packages of goods, in precisely the same way as the Babylonian seals, 
such an inscription might be very appropriate ; the Babylonian practice was, of course, to 
inscribe a note of the contents upon the clay ” docket ” with the ordinary stilus, and to confirm 
the whole by impression of the seal. Particular inftanccs can be found very favourable to 
this supposition ; they are those in which the number-signs (colleftions of plain strokes) 
accompany only one or two other signs, and the whole consequently appears to signify 
“a; objefts ” (sec especially No. CCXIX, which very commonly stands alone with, 2, 3, 
or 4 strokes, but similar arrangements are found, as may be seen under Nos. I to 
XVIIl). In spite, however, of these very remarkable appearances, there arc reasons, both 
general and particular, which tell strongly againft the idea that the inscriptions are concerned 
mainly with notes of quantity. In general, then, there is a prima facie unlikelihood that a seal 
should be cut in a permanent material to mark a quantity, since in commerce such quantities 
muft have been multifarious, and thus a separate seal would have been required for each, 
a mo^t cumbrous contrivance. Further, it is possible to quote the unique seal recently found 
at Ur (see p. 406 above), the ctineiform inscription upon which, though indi^nft, 
certainly has nothing to do with numbers or quantities. But of more weight than these 
generalities is the evidence of the inscriptions themselves, i.e. the manner in which the apparent 
number-signs are involved. Fir^, it should be observed that to extraft a numeration-syftem 
from these writings seems impossible. Counting strokes, the only numbers found are 
2, 3, 4, 5, 6, 7, 8, and I 4 ,^ and even these occur in different sizes and arrangements of 
unknown significance. Nine, ten, and eleven cannot be identified though there is a possibility 
that they are denoted by a different kind of signs ; thirteen is, it may doubtfully be suggeiled, 
represented by No. CCLXI. With so re^rifted a range of numerals, even admitting the 

* The “ trci/.e bStonnets ” mentioned in Revut J'AtsyrMBgie, sxii, p. roi, are composed of the usual 12 and the 
modifying mark i atuohcd to the preceding sign. 
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possibility of others not identified, it is hard to believe that a complete numerical-sy^fenj 
exists in these inscriptions. Again, very little inspefHon of the text will reveal examples in 
which the apparent number occurs near to the ^ginning, or in the middle of a longish 
inscription, followed by several signs which have no obvious numerical value. Even if it be 
assumed that preceding signs are in some way higher “ powers ” of numbers, there is no 
such explanation for what follows, and the mere presence of a seemingly numerical sign in 
a long inscription is insufficient ground for assuming that the inscription conveys a note of 
quantities. Furthermore, not a few examples are found in which two numerical signs 
^and side by side, as 1(( |((, or *“! j|(, or jjjj |||, and it is very hard to underhand why 
so peculiar a form is adopted, if they arc really numbers. Finally, to conclude the 
examination of this que^ion, it will be interesting to take two or three individual cases. The 
firSl two inscriptions in the liSt are not uninftrudive ; the second might be interpreted “ two 
men, one water-bearer ", but the firft has only the second part of the inscription, with a 

qualifying sign added. Even so it would ftill be possible to interpret this as “]- 

water-bearer ”, but it is then to be noted that the added sign CCXXXVIII can itself follow 
" numbers ", so that it can hardly have been a mere qualiheation. Even more difficult is 
No. H 149, where if both | and || are numbers, the whole muft be a plain number, and that 
incomprehensibly expressed. Also, what should be the difference between y 
and or ^llljJJI and ^UlUJ, all of which arc found ? Lailly, if the sign XV 

be consulted, it will be found that this “ number ” occurs almost exclusively before 
one or two special signs ; there should be no reason for this if the group really denotes 
the number seven. The general conclusion is that these colleftions of strokes, though 
obviously containing a certain number of units, are not here used in a numerical sense, but 
mo^ probably with a phonetic value, which is perhaps derived from the native words 
expressing the re8p>edHvc numbers. 

The peculiar and at present (it seems) hopeless difficulty in the way of decipherment is 
the complete lack of exterior evidence. The finds in the Indus valley have been the fir^f 
revealers of an Indian civilization of high antiquity, which appears to have left no traditions 
of itself. What may have been the race and language of this people is a que^ion of pure 
conjcibire. We mufl end where we began, with the hope that Mesopotamia, which has 
already revealed so infinitely much of ancient hiilory, here also will not fail. The appearance 
at Ur of an “ Indus " seal with a cuneiform inscription is full of hope ; its three signs arc all, 
unluckily, indi^linft, but the reading is perhaps Sak-ku^sht or ka-lu-shi,^ probably a name 
indeed, but whether charaileriilic of the Indus population wc do not know. One other 
interefiing reminiscence of these seals may be mentioned ; there arc certain devices 
and punch-marks on coins from N.W. India which have a ^rong apparent likeness to 
these ancient pictures. We may refer to the new British Museum “ Catalogue of the 
Coins of Ancient India”, where the feeding rhinoceros on No. 70 (p. 16), the bull with 
the "symbol of Taurus ” before him, No. 16 (p. r8), and some of the devices described 
on pp. 1 20 ff. seem not very far removed, if not direft descendants, from the piftures engraved 
on ^e seals of Harapjd and Mohenjo-daro. 

The following note may be completely neglefted by those who objeft to licence in 
speculation, as it may also be decisively exploded even by those willing to try heroic measures. 

Firif, then, a scries of assumptions will be made, for which there is no proof, and next 


StrokM 
probablr not 
numorical. 


Indus seal found 
•tUr. 
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IimIi* stnailnr to 
onetmrt Indus 
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* stjoallx possible, might be compared to such names KaAm, already, known at used eaA of Tigris and 
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A C«iij*ettirAl to no evidence ; the third will be reje^ed at the outset by the beil-informed opmion. 

Reading. Nevertheless let them be made :— 

(a) That the writing is, at leall in part, syllabic. 

(h) That the seal-inscriptions are, in general, names. 

(r) That these names belong to an ancient Indo-Aryan language.* 

These are the general assumptions ; what likelihood the firit two may have is considered 
above. The third, as already observed, would be denied by mo^ Indologi^ on the ground 
that Aryans were not present in India at the period (before a6oo b.c.) to which these seals 
presumably belong—the date itself is, of course, not satisfaftorily ascertamed. Since, 
however, we are admittedly guessing, we shall not even pause to make any attempt (which 
muft be unsuccessful) to meet these objeftions. 

Next, can anything be found to which a conjc< 5 hiral meaning may be attached ? Once 
more, as in settling the diredUon of the writing, let us appeal to Harappi H 173. Here the 
fir^l (top) line may be supposed to represent a name, ending with the very common 
CCXXXVIII, which indeed, wherever it occurs, seems nearly always to end a word. The 
second (side) line is the fairly common group ^|l|yj ; the third (bottom) line may be 
another name ; it is not dissimilar in fad, to I, 21 8, which elsewhere dands alone. The 
next conjedure, then, will be that this whole inscription signifies “ M son of N and 
consequently that ^l||[y = “ son ”. If now we boldly ad upon the general assumption 
(c) supra, we shall subditute for “ son ” the Sanskrit word putra.* Of the three signs in this 
group we can treat the hrd and lad as doubtful, but the middle consids of three drokes, and 
presumably represents simply the number three. If we take again the Sanskrit word for that 
number, tri, an intcreding result is obtained :— 

'fllllU I 

son 1 pir^^tr'''^a 

From which these values would be ascertained ;— 

Ill -»<>■). ^ -o 

Could these be edablished it would follow that the principle of akrophony had some application 
in this writing, and further that the not uncommon examples of inscriptions ending with 
the above group would be patronymics. Unhappily there seems to be nothing whatever 
by which the above pleasing speculation can be teded. The reader who has persevered so 
for may take it that I am fully conscious of many objedions which it would not even be worth 
while to formulate here, since they could not possibly be answered out of a simple conjedure. 

* On the iubje£t of the Vedic Arytni lee pp. 109-ti. 

* For the preient purpoie it nwket no difference that in Sanskrit the form uted ii “ N's wm M **, not *' M ton of N **. 
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II. The Mechanical Nature of the Early Indus Writing 

The writing found on seals and other obje^ from Mohenjo-daro and HarappS was Skript mad 
intended to be read from right to left ; it cannot be purely alphabetic in charadler ; and it is in third 
probable from the seals found at Susa and Kish, and from the analogy of a seal found at Ur, mi ll w i n imn 
that it was in use in the firft half of the third millennium b.c. 

No help is to be derived, so far as an underilanding of the inscriptions is concerned, 
from the intaglios on the seals ; juil as the same device may occur with different inscriptions, 
so the same inscription can occur with different devices. 

It is believed that the inscriptions on the small, ilonc rcftanglcs from HarappS belong 
to an earlier period than the inscriptions on the large seals. Early inscriptions frequently 
present more complications than later ones, so far as questions of phonetic reading and 
interpretation are concerned ; the “ mechanical *’ nature of early writing is generally more 
simple. 

By the “ mechanical ” nature of writing is meant the manner in which the signs are used. Maduuiical 
Of those writings which arc not purely alphabetic it may be said that signs fall into one of nature of 
three classes, syllables, ideograms, determinatives. In any one inscription a sign can only writinf. 
belong to one of these classes, but it may in different inscriptions belong to all three. If a sign 
is used with a syllabic value, it may in different inscriptions have different syllabic values. 

If a sign belongs to the la^l class, it may determine meaning, in which case it has no bearing 
upon the sound of the word, or sound, in which case it generally marks the firil or 
1 ^ sound in a syllable, or the hr^ or laif syllable in a polysyllable. A determinative 
of sound is usually called a complement, and is particularly useful when ideograms 
permit of variant readings. 

In this sense the mechanical ’’ nature of the writing does not include the “ material " Material natuiu 
nature. The complications of the “ materia! ” nature of the signs arise from two main of writing, 
features of the script, modifications, whether internal or externa), and combinations. The 
modifications, when simple, consist of a ^roke or ftrokes in various positions, sometimes 
placed inside, sometimes adjoined, sometimes separate. In rare cases the coolant addition 
of modifications transforms the appearance of a sign, see Nos. CCCIV to CCCIX. 

Combinations may be effected by interior adjuftments or by simple ligature. It seems 
probable that at any rate in certain cases the ligature has the same sense as the two signs in 
juxtaposition, see Nos. CVIII and CII. In Sumerian and Egyptian, parallels could be cited 
for such modifications and combinations ; the Indus writing differs from them in its frequent 
use of these compound signs, and by its use of the two together, to judge from the series 
Nos. CXL-CXLIV. The “ material ” nature of these signs suggests an extremely ingenious 
invention, dependent upon the use of certain fixed principles ; but it does not throw any 
light on the “ mechanical,* use of the signs. Whether combined or modified signs retain 
their separate significance or acquire new phonetic values and meanings depends upon an 
examination of the “ mechanical " use of the script. 

The objeA of such an examination muil be to divide the signs into classes, of the three IMvirion of 
kinds mentioned. Such a division of these signs presents insuperable difficulties. This siins* 
examination muil commence by a recognition of three fairly obvious classes of signs, (a) the 
“ end. ” signs, (h) the “ beginning " signs, (c) the “ numeral" signs. Of the “ end ” signs, the 
commone^ has not been separately entered in the present liit, for obvious reasons. The 
sign occurs nearly always at the end of inscriptions. When it occurs in the middle it can 
generally be proved that it there marks the end of a word or group. A favourable in^ance 
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of this kind may be found under sign No, CCLXXXIII. The form of the inscription 
(No. 12) in which the two firil signs arc repeated after the firil occurrence of the “ end ” 
sign, and the firft line of the inscription closes with the “ end ” sign, is sufficient to illu^b^te 
this point. But there are some peculiar cases. Sign No. CLIX appears so conftantly at 
the end of inscriptions, or at the end of groups in inscriptions, that it clearly belongs to the 
class of " end ” signs ; yet it can appear at the beginning of such inscriptions as H 208 
and 329, which consi^ entirely, it should be noted, of signs which belong to the end *' class. 
These instances are sufficient to prove that this sign No. CLIX is not a peculiar form of 
**Ead**aigiis. a phonetic sign used only at the end of words. There mu^l be some peculiarity in the sign 
which demands that it should ordinarily ^and at the end, and which allows only of other 
“ end ” signs appearing after it. It is improbable that the sign denotes a syllabic, for it 
should appear then in more varied positions ; or, on the other hand, if it represents a syllable 
of such a peculiar kind that it can only appear at the end of a word, the inilances in which 
it appears at the beginning cannot be accounted for. There is a general probability that 
sign No. CLIX is an independent and self-contained unit, that it possesses a meaning in and 
by itself. In the inscription H 266, it occurs with a single ^roke before it ; and the similar 
inscriptions li^ed under sign No. i hardly permit any doubt that here this sign mu^ have 
a meaning complete in itself. 

Granted that sign CLIX does not form a syllable of a word, but is a separable element, 
and that it has upon occasion a meaning in itself, it is ^ill impossible to be sure whether this 
“ end " sign is an ideogram or a determinative in mo^l inscriptions. The obvious comparison 
suggefted by inscription No. 287 which has the other “ endsign, No. CCCLXXXVII, 
docs not assift ; but it is interesting to note that sign No. CXXVII, with which a comparison 
is suggested by inscription H ^2 can certainly ^and alone, as it does in inscription 292. On 
the whole, it seems possible that sign CLIX is some separate word, at leait in mo^ cases. 

Inside this group of “ end ” signs it seems possible to di^inguish grades of ^rength, 
as it were ; and yet no very firm rules can be distinguished. Thus sign CLIX is occasionally 
followed by other signs ; thus by No. CCXCII in inscriptions 554, 387, and 534,^ by 
No. CCLXIX in H 250 and 173. An examination of sign No. CCXCII in the lift 
favours the view that this sign represents a word, or at any rate a meaning, in itself; for 
the form of inscriptions Nos. 550, 386, 355, and 341 points to that conclusion. Similarly, 
a reference to No. CCLXIX proves that this is another " end ” sign, which appears not only 
after No. CLIX, but after the commoneft “ end ” sign. According to this Ime of argument 
inscriptions often end in one or more signs which have separate meanings and do nm: form 
part of the preceding words. But it is ftill possible for these signs to be ideograms, 
determinatives, or separate elements of person^ names, and no aid is obtained for the 
classification of signs. 

“Be gi i mia t** An examination of the “beginning” signs results in the same observation. A 

renurkablc group of “ beginning ” signs consifts of signs modified b^ two short p^pendicular 
ftrokes. The signs without the modification can generally vary their position in inscriptions, 
as in the case of Nos. LXV and LXXIII; but when modii^d, in the forms LXVI and LXXV, 
they occur only at the beginning of inscriptions. But it is necessary to note that sign LXXIII 
is able to ftand by itself; it therefore means something. Similarly, a comparison of 
inscription No. 133 (under sign IX) with inscription 76, and a considmrion of tl^e form 
of the inscription No. 126 leads to the opinion that the m^ified s^ LXXV has a meaning 
by itself. Of the modified sign No. LXVI it may be affirmed with confidence from H 255 
that it has a meaning by itself; but the queftion whether LXXV has such a meaning does 


^ Erroneously liAed uniter CCXC— [Ed.] 
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not at present allow of a certain answer. Now the modified signs LXVI and LXXV are 
almost al^ys in the initial position. The cases in which they arc not in that position allow 
of a special explanation. If they were ordinary syllables, it is difficult to sec why these signs 
muft always be in the initial position ; the simple^ explanation seems to be that these signs 
retained in the long inscriptions the separate sense we know they would have. But it remains 
as difficult to assign these “ beginning ” signs to one of the three classes as proved to be the 
case with the " end ” signs. 

There is a peculiar charadferiilic of the mechanical use of some of the modified signs 
which muil be associated with the nature of the “ numeral ’’ signs that have yet to be Nunund nens, 
considered. The commone^l, unlived, “ end ” sign, when modified in the forms shown by 
Nos. CCXXXIX to CCXLVI becomes capable of occupying a medial or initial position, 
while e.g. the modified “ beginning ” sign CXV can only occupy an initial position as againil 
the medial, initial, or end position of the simple sign CXIV. This mechanical charafteri^tic 
of the modified signs, which throws them into a forward position as compared with the simple 
signs, muil probably be explained in the same way in both cases. Otherwise it would be 
plausible to believe that the modification which enables the “ end " sign to occupy a medial 
or initial position represents a vowel, though this would involve the abandonment of the 
reasoning which has led to the view that the “ end ” signs represent words in themselves. 

But this explanation of the modification as a vowel docs not serve to explain why a sign which 
can occupy any position mull occupy the initial position when modified. 

It is fairly clear that the modification is in itself an entity. That seems the 
only reasonable explanation of inscriptions Nos. 65 and H ^4, lillcd under sign 
No. CCCLXXVIII. In these cases the inscription begins with two slrokes, in H 54 in the 
small form that is common as a modification, in No. 65 in the large form which naturally 
leads to an association with the “ numeral ” sign ; the consecution of signs leaves hardly 
any doubt that the two forms are identical. The same inscriptions prove that the 
m^ifications consiHing of one and two Urokes are similar in their “ mechanical ” effcdl, 
though not identical. Since one, two, or three small Urokcs arc used as modifications, it is 
natural to inquire whether their use in this manner is not immediately derived from the sense 
of the “ numeral ’’ signs. 

The beginning ” signs modified by two small Urokes are often followed by one of the 
“ numeral ” signs ; it does not seem to matter which of the “ numeral ” signs is used in this 
connexion. There is a parallel between this collocation of modified “ beginning ” signs 
and numeral signs, and the collocation of “ numeral ” signs, either in repetition or with one 
another. When the “ numeral ” signs are in such collocation, it is often, but not always, 
found that one of the “ numeral ” signs is written smaller than the other ; but no rule has been 
diHinguished in the collocation of “ numeral ” sigpis that governs the orders large, small, 
or smdl, large, that seem to be used alternatively. It is possible that the “ mechanical " 
nature of the modification, e.g. by two small llrokes, is the same as that of " numeral ” signs 
when written small, and this view is rather favoured by inscription No. 113 under sign XV. 

The quellion then arises, what is the difference between the small and large writing ? It Small and lai^ 
has already been seen that inscriptions Nos. 65 and H §4 show that the difference can only be, ticas. 
if one may use the phrase, in intensity ; they can har(By differ considerably in “ mechanical ” 
nature. If the “ numeral ” sign consilling of two Urokes is a syllable, then the small two 
Ibokes are also a (similar) syllable ; if the ** numeral" sign is not read, but has some 
determining fun£lion, so has the other, and so forth. 

The que^on of the “ mechanied ” charafter of certain “ beginning ” signs may, then, 
depend upon a consideration of the “ mechanical ” nature of the " numerical ” signs. The 
signs Conqxwed of Urokes are here called “ numerical ” as a convenient description of their 
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“ material ” nature, not because they denote numbers. These “ numerical ” signs consi^ of 
ftrokes of different lengths, at different angles, arranged in different ways. It would be 
conceivable that these differences are due to differences of meaning, were it not that an 
examination of the inscriptions leads to the opinion that this is probably not so. Thus in the 
case of the arrangement of the strokes, the single example in which the sign with five ^rokes 
is not written with the strokes side by side, liited as sign XII, is surely to be compared with 
inscriptions 301 and 441 under sign XI ; the additional element is Ac “ beginning ” sign, 
a separable and di^inft part of the inscription that we know can have a meaning by itself. 
Similarly, the four strokes arranged in two sets of two occur in a connection in X No. 130, 
which clearly offers a comparison wiA the four Arokes side by side in IX No. 133 and 
No. 395'. These inftances do not amount to a logical proof that Acre is no Afference between 
signs XI and XII, or between signs IX and X ; but it muil be admitted that, if there was 
a difference, then that difference muft frequently have led to confusion in view of the similarities 
pointed out, and Aat it cannot be due to any “ mechanical ” difference in Ae nature of the 
sign. Or again, in the case of the difference between perpendicular and sloping Strokes, 
an inspection of the laft inscription lifted under VII should show that it mu^t be the same as 
the lalt Aree signs of VI No. 3. Similarly, we may compare VII No. 170 and VI No. 65. 
It is not easy to believe that there is any difference at all between signs VI and VII of meaning 
or nature. 

It is difficult to explain why these “ numerical ” signs can change, as is probable, Aeir 
angle, or, as is possible, their internal arrangement, unless they arc numbers. In those scripts 
where numeral signs can have syllabic, or even word, values, for in^ance Sumerian, Ac forms 
of the signs arc not variable, but as fixed and unchangeable as all other signs with syllabic 
values. Numerals, however, which have no phonetic value, like Ac Egyptian, can and do 
change their position in very much Ae way that Aese “ numeral ’* signs from Ae Indus 
valley do. Analogies of Ais kind may be extremely misleading. But the changing form of 
Ac Indus valley “ numeral ” signs is a feature which favours Ac interpretation of Aese signs 
as numbers. 

Certain of Ae inscriptions seem moil easily explained by the interpretation of these signs 
as numbers, more especially the shorter inscriptions from HarappS. Under sign No. CCXIX 
may be found an inilance in which the same sign can combine with “ numeral ” signs 
containing 2, 3, or 4 ilrokcs and Ae position of Ae “ numeral ” sign varies, being sometimes 
before, sometimes after sign No. CCXIX. Let it be granted, for argument’s sake, Aat Aese 
inscriptions contain words, and Aat Ae two signs in Aese inscriptions form, in the six Afferent 
cases, one word. The assumption leads to a ilrange coincidence. It is peculiar Aat, if Ae 
syllabic represented by two ^rokes can be combined wiA the syllable represented by sign 
CCXIX in two ways to form two intelligible words, Ae syllable represented by Aree ^rokes 
should have Ae same power ; it is alnu>ft incredible that the syllable represented by four 
strokes should have the same power. The easiest explanation, Ae explanation which 
immediately presents itself, is Aat in Ais particular series we have a formula «2, X3, X4, or 
2^f, ^x, 4x. It is true Aat even so the indifference shown to the position of the numeral is 
peculiar. But it may well be Aat Ae alternation is a purely graphical one, of the 
kind sometimes found in our own ctmventional writings, e.g. /C3 or 3^. 

The small Harappa inscriptions may well be in a diife^t class from those on the laiger 
seals. They belong to an earlier ^tum than Ae large inscribed Seals. Granted Aat it 
is possible or probable that in certain cases in Ae Haraj^ inscriptions Ae ** numeral *’ signs 
may represent numbers, it is not necessary to assume that they always do so. Some arguments 
againiSl considering them numerals have already been ^ed. Tim moSk important aeem to 
be that Ae mo& natural interpretation eff inscriptions on seals is that Aey me names^ and that 
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the regular occurrence of the signs containing 3 and 7 ^rokes with certain other signs points 
to a natural sequence of sounds. It muif be remembered, however, that these arguments 
themselves contain assumptions, apd need tcfting before it is admitted that we have any ground 
for attempting an interpretation of these inscriptions as personal names. 

The final result of the examination of the “ mechanical ’* nature of the “ numeral ” signs 
is then as inconclusive as that of " beginning ” or that of the " end ” signs ; there is only 
the probability that in certain cases the “ numeral *’ signs denote numbers, and that the 
significance of the ^roke modifications of some “ beginning " signs is closely conneded with 
the corresponding “ numeral ” signs. There is a further parallel between the modifications 
and the “ numeral ” signs that may be of importance. A comparison of the signs CCXLIV 
and CCXLV with CCll^II and CCXLIII seems to show that there is no important difference 
in the meaning of these signs, or in other words that the modifications can in certain cases be 
perpendicular or aslant, as is true also of the numeral ” signs. 

It is impossible to be certain of the charafter of these inscriptions until we know whether 
they consi^ of one or more words, and of that there is no indication. But a “ mechanical ” 
analysis tends to point to certain conclusions ; the typical series of instances lifted under sign 
No. CCCXXXI will provide an example of the kind of analysis meant. H 3570 seems to 
show that the sign can in itself mean something. It can combine with the “ numeral ” signs 
with six or seven ^rokes to mean something. With two ^rokes in front and the separable Strokaa at 
“ end ” sign after, it forms a significant group in H 152. When sign No. XXVIII intrudes baginaiBKor 
before the “ end " sign into this group, it is permissible to infer that another separable element and. 
is present in inscription No. 120, an inference much favoured by considering the inscription 
No. £ lifted under sign XXVIII, since the intrusive sign and the “ end ” sign make 
a significant group. The moit natural, though not demonstrable, conclusion is that in 
inscription No. 120 there is a scries of signs which retain their separate charafters ; in other 
words, the inscription consists of a scries of intelligible expressions. If the whole is a personal 
name, then on this reasoning it contains four separate ideas. Similarly, in inscription No. 19 
we have “ beginning ” sign 4- 4 strokes + fish 4 “ end ” sign, again conveying four 
separate ideas. But in those inscriptions where “ numeral ” signs occur before the fish, 

2, 3, 4, 6, and 7 strokes arc to be found. So far as we know at present, the non-appearance 
of the other “ numeral ” signs may be accidental ; in any case the " numeral ’’ signs appear 
to be significant in themselves. 

If we now consider inscription No. 314 we shall find that it consi^s of at Icaft Annlyau of an 
five elements that seem to have a separate significance, possibly six. There is the “ end ” inscription, 
sign, preceded by the fish, with six ftrokes in front of it ; before these, as the second sign, 
comes sign No. CCLX, with the “ modifying ” clement of two short strokes already discussed. 

Of sign No. CCLX it may fairly be assumed, from a comparison of inscriptions Nos. 268, 

H 21, and 372 that it has a separate value in itself. The firil sign in inscription 314 is sign 
No. CXXXIX, and about this sign there is a curious observation to be made. It occurs upon 
a broken pot, and it is therefore not absolutely certain that it ilood above ; it may have done so. 

The sign also occurs on pots from the Aegean region, of the kind called “ Urfirnis ” ware, 
see e.g. Hall, CwiUzatiott oj Greece in Bronze Age^ fig. 68, dating from about the middle of 
the second millennium, but is to be seen on much earlier ware, ibid., fig. 31. It also appears 
commonly on the “ Dipylon ” ware from Attica of about the ninth century. The usual 
intripretation of its appearance on Aegean ware is that it is used as a decorative motif to fill 
in blank spaces. It is not necessary to deny this interpretation, but it is to the point to remark 
that in certain cases it appears in a connexion in which it seems to have a particular meaning. 

Thus on the ** Dipylon ” pots illuiftratcd in Cambridge Ancient History, pi. i, p. 282, it is plac^ 
in many blank spaces of a scene depiffing a naval battle in a manner that suggests an 
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interpretation ; the signs may denote obje^s carried in the boat as articles of commerce, 
and emptied out when the crew were thrown out. The mo^f natural interpretation, of the 
sign on pots would be that it denoted the ifufF they contained, or the measure they could 
contain. Curiously enough, this sign, placed sideways, appears in the Sab®an alphabet 
as the letter zayin, the meaning of which is much disputed ; the older interpreters believed 
the word meant a kind of weapon, but more recent authorities have advanced widely divergent 
Cretan ugn. views. There is a Cretan sign which closely resembles the Sabsean zayin^ but there is an 
important difference in that a small horizontal ifroke is attached to the centre of the sign in 
such a manner that it is reasonable to see in this Cretan sign a representation of the double-axe. 
The shape of the sign is peculiar, though the opinion that the sporadic occurrences are due to 
accident rather than borrowing will doubtless appeal to some.^ But at leait a possible 
Sign dagpictmt interpretation of all this evidence is that sign No. CXXXIX depids some material commonly 
some BWtorial. contained in earthenware vessels, which was carried far and wide over the ancient world, 
even by sea, for very many centuries ; this interpretation does not impose itself, but is to be 
borne in mind as a possibility. 

It may be, then, that inscription No. 314 consists of a series of five signs, each having 
a separate meaning. An analysis of longer inscriptions would show that they contain an 
even larger number of elements. But it is fird necessary to mention a very important fad 
Muy signa in this script, namely, that the greater number of the signs in this lid occur only once or twice, 

ranly used. and a considerable increase in the number of inscriptions would result in an increase in the 

number of these rare signs. The form of the inscriptions in certain cases proves that these 

signs are capable of danding alone ; a clear case may be found under Nos. CL and CLI. 
Sigiuas It is extremely probable that these signs arc for the mod part ideograms. In many cases 

ideoframs. they occur alone immediately before a “ beginning ” sign or after an '* end ” sign. Two 

typical indances will serve to illudrate this, lided under sign No. CXV, viz. inscriptions 
Nos. 324 and H 148. The fird. No. 324, consids of a group of three signs and an end 
sign, preceded by a “ beginning" sign, which also occurs in H 148 but with a different 
“ end ” sign. In front of the “ beginning " sign in both inscriptions there are other signs. 
That which appears in No. 324 occurs in one other inscription, also as the fird sign. 
The second sign in H 148 occurs also in one other inscription, at the end, in a group of three 
Signs in various signs of very rare occurrence. The fird sign in H 148 is sign No. CLXXX which is probably 

positieas. identical with sign CLXXX I ; it occurs five times, in various positions, sometimes before 

or after an "end ’’ sign, inscriptions No. H 164, H 146, and 106. There is no logical proof 
to be adduced in this matter ; but there is a ^ong impresdon that these signs are separate 
and didind from the groups which follow them ; in other words that they are ideograms. As 
to the signs which follow the " end ” sign in H 148, the inscriptions lided under sign XLIII 
are sufficient to show that the penultimate sign has a sense in itself, since it appears alone 
before the " end ’’ sign, and has a sense which frequently requires it to appear after the “ end " 
sign. As to the lad sign, it belongs to a group of signs considing of drokes with a varying 
number of small drokes attached, the idec^grammadc nature of which is fairly clear; an observa¬ 
tion of such cases as inscriptions Nos. 339 and 116 points to this inference for Ae group. 

There seems a vague, and indemondrable, probability that a not inconsiderable 
proportion of these signs are ideograms ; but even so there are many difficulties to be 
considered. For indance, the sign which seems to resemUe a table with a cloths on it. 
No, CCCXXII, appears at the end, sometimes after the commoned “ end ” sign, df all Che 
lided inscriptions save one. No. 440. In that case the signs exadly reverse the order of the 
lad three signs in No. 43j‘. Were it not for insoiption 440^ the ea^anation of 

1 Tlie ligB ocean at S«2iiiu ia tiae JJkfa dmrt, i9alt, p. a.8|. 
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sign CCCXXII as an ideogram would fit. But if inscription 440 were reduced to three 
ideograms to accord with this, inscription 435 would necessarily be reduced to the fir^ two 
signs, and three ideograms, thus severing the sign with seven strokes from sign No. CCCIV. 

But this seems inadmissible, because the sign with seven ^rokes is very closely connefted 

with this sign, as in inscriptions Nos. 211, 113, H ir, and H 8, a connexion that cannot be 

accidental if sign No. CCCVIII be considered as a development of No. CCCIV. There is 

a mass of material of this kind in these inscriptions, and until certain proof is forthcoming 

it will remain very problematical whether any sign is certainly an ideogram. But the 

expression of a purely personal opinion may be allowed, namely, that the evidence points to Siiy i r mfil 

inscription 435 being a succession of separate words. -ttparate worilt 

If this view is not altogether mistaken, then it has a certain relevance to the assumption on inscription, 
that these inscriptions contain proper names. It mu^f, under this assumption, be granted 
that the inscriptions do not all contain only personal names ; there mu^l be other elements as Not only 
well. Secondly, it will be evident that in certain cases the name is expressed by one single 
sign. This may be seen from the two inscriptions lifted under sign No. CXXIIl. In the on inscriptions, 
firfl of these, the form of the inscription clearly shows that the sign belongs, in its 
“ mechanical ” nature, to the class tentatively considered ideograms. In the other inscription 
there arc only two signs ; and unless we are to assume that the ideogram which apparently 
forms a description of the name in one class can with the same or a different sense be part 
of a personal name in the second—which is possible, but unlikely in view of its comparative 
rarity in this large number of inscriptions—the personal name is reduced to a single sign. 

Thirdly, some of these names include rather peculiar ideograms. One of the moSt obvious 
pi< 5 fograms in this script is the chair (No. CCCXIX). It is true that this is not beyond all 
doubt an ideogram, but a glance at the fir^l three inscriptions lifted under No. LXXX is 
sufficient to show the possibility that it is such. Now a chair may naturally, as an ideogram, 
represent very' diverse meanings, but it is of rare occurrence, and it seems moft probable 
that a rare pi£logram would retain one meaning closely allied with its origin. If this formed 
part of a personal name, then that name mu^ belong to a language which mu^ be classed 
in this respcA with a very limited group. One inevitably thinks of certain English and 
German personal names ; the mere comparison is inifruffive because it shows how limited 
this type of name is. If on the other hand, the chair represents a prefixed title, the group 
of languages concerned is again probably a small one. Again, in certain cases very obvious 
pidfograms, e.g. of a bird, arc repeated. One expedts the repetition in such a case to denote 
a plural (or at lea^l a dual). Men are often called by the names of birds or fowls, but the 
plural seems unsuitable for a personal name. 

A fourth consideration mu^ involve the difficult question of the longer inscriptions, Lonf 
of the kind exampled by No. 400, lifted under sign No. LXXV. This consi^s of three lines, inteiiptimis 
of which the firif and second each have as the la^t sign a common “ end ” sign ; and there is disawsad. 
nothing in either line separately to di^inguish them from single-line inscriptions with the 
same '* end ” signs. We should expedl two personal names on a seal either to be joined by 
the word or words “ son of ”, or by some grammatical infiedHon which should denote that 
relation. Yet in all these inscriptions it is impossible to single out any conftantly recurring 
sign or group the position of which “ mechanically " points to such a meaning. Certainly 
the third line of inscription, No. 400, might be so interpreted ; but it presents no striking 
analogy to groups in other long inscriptions, and therefore such an interpretation would not be 
probable. Much could be written of a speculative nature on this subjedl ; thus it might 
be sugge^ed that the grammatical relation of the firft and second “ names ” is expressed by the 
very same grammatical form as that in which the names appear. If, for in^ance, the language 
possessed a genitive, then it is conceivable that the second name is a genitive after the fir^ 
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name, and that all the names appear in the genitive, owing to some unexpressed idea like 
“ property ofNevertheless, these long inscriptions are a very considerable difficulty 
for any “ mechanical ” explanation of these inscriptions as personal names, or even as personal 
names and titles. It does look as if these long inscriptions were liils of words, or word- 
groups ; and some other hypothetical explanation than that of personal names would suit 
the case better. 

The attempted examination of these signs so far has led to the conclusion that moit 
of them have meanings by themselves, and that some are probably “ ideograms ”, in that 
they convey a word as an idea, and are therefore not used with syllabic values. Are there any 
that can be shown to have syllabic values } That unfortimately is beyond the limited means 
of analysis at our disposal. Those signs which are con^ntly found in recognizable groups 
may well be syllabic, but it is at present impossible to be sure that the extraordinary 
permutations and combinations possible for a sign like No. CCCLX (a bird of some sort) 
really prove that it is such. Indeed, this variety of order that is possible renders one 
extremely doubtful of such an explanation in the case of the ” fish ” sign and its modifications. 

At present, as has already been said, the difficulties of dividing these Indus signs into 
classes are insuperable. There is a general probability that moit of them could have 
a meaning by themselves and that some are pure ideograms. Were it possible to be sure 
that these inscriptions were personal names, more might be said, for an examination of the 
inscriptions proves, to the present writer, that those names were marked by a series of 
peculiarities which mu^l be very rare. But there could be no more dangerous hypothesis 
at present. The arguments that have been adduced againft considering the “ numeral ” 
signs as numbers can at lea^ be countered by the observation that in certain cases they almo^ 
certainly do represent numbers ; and the assumption that they are numbers might 
even be reconciled with the hypothesis that the inscriptions contain personal names—which 
would be of considerable importance, for we know a language that not infrequently contained 
numbers in the personal names. But it is safer to believe that these inscriptions may in faft 
have an import quite other than personal names. The analogy of the devices of certain 
Indian coins to the devices of these seals has already been mentioned. It is fitting to note 
that certain themes in these signs may be compared to the punch-marks on those coins ; thus, 
for example, the little man who brings along two hooks, if the description may be allowed, 
is ^rikingly similar to the little man of the punch-marks, who holds a hook in either hand. 
It is disappointing, but wise, to admit that these inscriptions may in faft mean, on the present 
evidence, almost anything. An open-minded consideration of the evidence led, in 1924, 
to the conclusion that the similarity of some of these signs in form (not in use or meaning) 
to Sumerian signs showed an early connexion between Sumer and the Indus valley. That 
connedlion has since been conclusively proved to have exited. An open mind may equally 
find very close and remarkable similarities between some of these signs and the marlra {wasm) 
of Arab and African tribes ; such signs have also been found at Selima in the Libyan desert. 
Some will certainly hold that the resemblances are accidental. They may equally be due to 
a traditional use of certain trading marks which has laited until a comparatively recent period. 

N.B.—In the Sign Muwal on Pis. CXIX-CXXIX, the letter H attached to the reference aumher of an 
inscription signifies that the inscription in quefixm comes from Harappll, and d»t the seal or other objed on which it 
ocenrs is not illuftrated in this work. All other inscriptions come from Mohenjo-daro and, .with vety lew es«epboRS,at« 
reproduced in Pis. CIl-CXVI. The exceptions referred to an di^guished by the letter S. 

The following oorredions should be made in the Sign Manual:—PL CXXV, CoL 4 *. delete Sign CClXVll; 
iiiJ., Sign CCLXX: delete Inscr. H 339, die corred idSding of which is As shown under Signa CCXXllI and 
CCLXVI! PI. CXXVI, 0 ) 1 . 3, Sign CCXC: the hft rign of laser. 534 is No. CCXCII, not No. CCXC The 
latter sign ^ould therefore be deleted.—[En.] 
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Foreword 

I N this ftudy of the inscriptions of the early seals of the Indus Valley I have definitely writiag 

ilated that the early Indian alphabet, known as the Brahmi script, is derived from tha origiiial ^ 
the ancient Indus pi^fographic writing, and I have identified the origin of many Brihai script. 
Brthml charafters with confidence. In my Sign Liii the phonetic values of the derived 
alphabetic charadters have been inserted, but I do not wish to convey the inference that these 
are the corrcdl values of the original ideograms, any more than the phonetic values of the 
Phoenician alphabet represent the values of the Egyptian pidlographs from which they are 
derived. It is highly improbable that the signs of the Indus script have reached the syllabic 
ftage, that is, a consonant + vowel, as in the Brihml alphabet. Many of them may possibly 
be so used, and used as phonetic elements in the writing of the words, as many Sumerian 
pidlographs are in the olde^ known Sumerian texts. If the roots of this unknown language 
are mainly biconsonantal, as in Sumerian and Indo-Germanic languages, then it follows that 
the syllabic values, such as ha, ta, ga, etc., of the derived Indian alphabet, have lo^l a final 
consonant, and may have been bad, bag, ban, etc., tad, tag, tab, etc., gal, gan, gab, etc. It is Transliteration 
no more possible to transliterate the Indus signs from the derived Brahmi alphabet than to ol ^ Indus 
operate in the same manner upon Egyptian hieroglyphs with the derived Phoenician alphabet, scrip* ths 
Here we have, already from the seals, a sign li^ approaching 300 numbers ‘ ; obviously ■•* 

the initial consonants of a very re^Iridled proportion would be known, even in the successful P®***®*** 
identification of all the forty-five Brihml chanufters. 

The proper names and names of professions on these seals do not supply sufficient 
material for successful decipherment. It is not possible to separate word and sign groups ; 
the declensions and verb inflections cannot be dcteCled here, and the pronouns are entirely 
absent. Until longer inscriptions of a literary and hiftorical character are discovered, not 
much advance in the interpretation can be expeCted. A good many important faCts can be 
determined, however, to clear the ground for more satisfactory research. In the Rrii place script 
this script is in no way even remotely connected with either the Sumerian or Proto-Elamitic “?^*^*®**^. 
signs. I have compared some of the signs with the signs of these scripts. For the references Somarian. 
to the Sumerian piftographs, or the earliest forms of the Sumerian signs,* I have referred the 
reader to the numbers of REC. (Thureau-Dangin, Rerherches sur t Origins de tkeriture 

^ It ihoakt be noted that at the time of writing this chapter (it was finished in April, 1927) Professor I.Angdon did 
Bot have aocew to all the isscriptioni utilized bp Messrs. Sidney' Smith and C. J. Gadd in the preparation of their 
lign mmoaL— [£o.] 

* Bat Me the PoAscript (July, 1918). 
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CuHiiJorme)^ and for the Proto-Elamitic signs to Professor Scheil’s “ Textes de Comptabilitf 
Proto-Elamites ”, in vol. xvii of Mimoires de la Mission Archiologique de Perse, pp. 31-66. 
This scries is commonly cited as Ddl. Per. (puigation en Perse). The Indxis inscriptions 
resemble the Egyptian hieroglyphs far more than they do the Sumerian linear and cuneiform 
system. And secondly, the presence of detached accents in the Indus script is a feature 
which diftinguishes it from any of these syitems. Although vowels muft be inherent in all 
the signs, nevertheless some of the signs and accents muft be pure vowel signs. For this 
reason alone it is necessary to resign further investigation to Sanskrit scholars. If future 
discoveries make it possible to transliterate the signs, and the language proves to be 
agglutinative, it will then be a problem for Sumerologi^ls. I am convinced that all attempts 
to derive the Brahml alphabet from Semitic alphabets were complete failures. 

*•••♦* 

This ^tudy of the script of a pre-Sanskrit civilization of the Indus Valley is made from 
the material supplied by 541 impressions of small press seals. Five hundred and sixteen were 
supplied to me in photographs by the Archseological Department of the Government of India, 
together with photographs of several more which are not inscribed. The remainder cousins 
of photographs of seals (not of the impressions), published by Sir John Marshall in the 
lUuIirated London News, 1924, pp. 624 flF., and 1926, p. 346 ; in Cambridge HiSiory of India, 
vol. i, pi. xi (two seals) ; and in the Archntol. Survey Report, 1923-4, pi. xix, 15 (one seal). 
Three seals found at HarappS (1872, 1885, 1886) were published by J. F. Fleet in the Journal 
oj the Royal Asiatic Society, 1912, pp. 699 ff., and five have been found in Mesopotamia. Since 
the archeological criteria for dating prehiiloric monuments in Mesopotamia and Elam are 
much more secure than in India, they conftitute the moil valuable evidence for dating the 
early civilization of the Indus Valley. 

One of these five seals is a bone roll cylinder found at Susa, apparently in the same ftrata 
as that of the tablets in Proto-Elamitic script of the second period of painted ware. Scheil, 
in Diligation en Perse, ^ vol. xvii, assigns this group of tablets and painted pottery to the period 
of Sargon of Agadc, twenty-eighth century B.c., and some of the tablets to a period as late 
as the twenty-fourth century.* The cylinder was firft published by Scheil in DdUgation 
en Perse ii, 129, where no precise field data by the excavator are given. The text is there 
given as it appears on the seal, and consequently the text is reversed. Louis Delaporte in his 
Catalogue des Cylindres Orientaux . . . du Musie du Louvre, vol. i, pi. xxv, No. 15, published 
this seal from an impression, which gives the proper representation of the inscription. Now, 
it will be noted that the ^lyle of the design is diitinftly pre-Sargenic ; witness the animal file 
and the diilribution of the text around the circumference of the seal, and not parallel to its axis as 
on the seals of the Agadc and later periods. See the pre-Sargonic seals of Ltigalanda, Revue 
d'Assyriologie, vi, 105-25, by G>I. Allotte de la Fuj^e ; seal of Eniggal by the same scholar 
in Documents Prlsargoniques, pi. ix ; Delaporte, Cat., ii, pi. Ixx, No. 3. It is certain that the 
design known as the animal file motif is extremely early in Sumerian and Elamitic glyptic ; 
in faft it is among the oldeit known glyptic designs, 

But the two-horned bull ilanding over a mangdr was a design unknown in Sumerian 
glyptic, except on the small round press seal found by De Sarzec at Telloh and published 
by Heuzey, Dicouvertes en Chaldie, pi. xxx, fig. 3<i, and by Delaporte, Cat. i, pi. ii, 24. 

> Tlut title no longer eppean on the title page of the official pubUcatioan, which sre now calhsd jUlMwr cb la 
Missiea Archiolo^pu dt Perse. 

• See my review of Scheil’i lateft ftndy of the Proto-Ehmidc script in JRAS, 169. 
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The Ijidiis seals frequently represent this same bull or bison with head bent towards a manger. 
See Seals 317, 318, 319, etc. Two archaeological aspc6ls of the Susa seal arc disturbing. 
The cylinder roll seal has not yet been found in the Indus Valley,^ nor does the Sumero- 
Elamitic animal file motif occur on any of the 530 press seals of the Indus region.* It seems 
evident, therefore, that some trader or traveller from that country lived at Susa in the pre- 
Sargonic period and made a roll seal in accordance with the customs of the seal-makers of 
the period, inscribing it with his own native script, and working the Indian bull into a file 
design after the manner of the Sumero-Elamitic glyptic. The Susa seal clearly indicates 
a period ad quern below which this Indian culture cannot be placed, that is, about 2800 b.c. 

On a roll cylinder it is frequently impossible to determine where the inscription begins 
and ends, unless the language is known, and that is the case with the Susa seal. However, 
I have been able to determine a good many important features of these inscriptions and 
I believe that this text should be copied as follows :— 

The la^f sign is No. 194 of my liil, a variant of No. 193, which is a po^-fixed 
determinative, denoting the name of a profession, that is “ earner, mason, builder ”, and 
invariably ilands at the end. (The script runs from right to left,) 

As to the small circular press seal found by Dc Sarzec at Telloh (lagash),* a site in the 
extreme south of Sumer, which has furnished monuments anterior to 3000 b.c., here again 
no archaological data have been preserved concerning the ftratum in which it was found. 
The text here follows the upper circumference, and for similar round and oval seals from 
HarappS and Mohenjo-daro see Seals 309, 478, and 527, It is extremely probable that this 
seal also belongs to the pre-Sargonic period, and it is regrettable that no exait information 
is available from the field notes of the excavator. The material is a “ soft grey greenish ” 
^one. The text is :— 

The postfix No. 87 has here a more archaic form than on any of the seals from the Indus 
Valley. 

A small square press seal of steatite of the usual Indian type has been acquired by the 
Lxjuvre and published by Dr. F. Thureau-Dangin, Revue d’/issyriologie, xxii, 99. He suggests 
that it came from Telloh also. The text is :— 

The laft sign is No. 195, a poilfixed determinative of a profession. The fourth sign 
may be nothing more than No. 219, the accretions being due to defefts on the surface of the 
seal. The animal on this seal is the Indian tiger with head over a manger, facing right, as 
in Seal 351 ; cf. Seals 350, 353, and 355. 

The impression on clay of a similar seal was found at Djokha (Umma) near Telloh, 
a site which has supplied no antiquities later than the twenty-fourth century b.c., and many 

*• The cylinder seal has since been found at Mohenjo-daro.— [Ed.] 

• This motif occurs, however, on the sealings, e.g., PI. CXVIII, 10.—[P-o.] 

• Published by Delaporie, Cetelogut in Cy/iiiim, Louvre, i, pi. ii, t. 24. 
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of the greatest antiquity. This seal has the usual horned bull ^ over a bowl-shaped jtand 
surmounted by a box as in Seals 40 and 11 The reverse of this clay tag from Djokha 
is impressed with another seal bearing the same simple design of a surface ruled in small 
squares as found on the Indian seals ; see Revue d"Assyriolo^e^ xxii, j6, and compare Seals 
524, 525, 526, and 528. Professor Schcil, however, thinks that this is only the impression 
made by a coarse cloth. The inscription on the Djokha seal is :— 

’V.nl'lCefkiJ 

Here the text ends with the poftfix No. 96. 

Of the four Indus Valley seals found in Mesopotamia, that excavated by Mr. Mackay 
in the temple of the war-god Ilbaba at Kish is the only one concerning which exaft field records 
exi^. It came from a chamber in the temple beneath the Samsuiluna pavement and 
is described as found lying in the ddbris used to fill up the foundation of the chamber. 
A pla^ler copy is published by Mr. Mackay in the journal of the Royal Asiatic Society, 

1 925, pi. X. It was originally covered with a blue glaze. The text is :— 

The poftfixed determinative No. i8a shows that the text bears the name of a person, 
or profession. 

However these five seals may have arrived in Mesopotamia and Elam, it is obvious that 
they are pre-Sargonie, that is, earlier than the twenty-eighth century, and consequently the 
civilization of the Indus Valley may be as old as that of Sumer and Egypt. I make 
no comment on pottery as inadequately known to me, but the ftatuette published by 
Sir John Marshall in the IlluSlrated London News, 1926, p. 343, is so entirely un-Sumerian 
that any close racial connection muft be dismissed at once. The familiar design of a bull, 
buffalo, elephant, rhinoceros, and tiger before a manger or sacred symbol is also unknown 
in Sumerian and Elamitic glyptics. The survival of the svaSJika design on Seals 500 to 515, 
a religious symbol charaCteri^ic of India, sugge^s that perhaps other survivals may be found,' 
which will enable us to interpret the script also. For I hardly believe that there can be any 
doubt concerning Sir A. Cunningham’s brilliant suggestion of an early Indian pidtographic 
system as the origin of the BrShm! alphabet.* 

The origin of the Brahml monumental script of the ASoka Edidts has been the subjedt 
of numerous theories. They are summarized by Georg Buhler, On the Origin of the Indian 
BrShma Alphabet {li ^9), and in his^ndard German work Indische Ralaograpkie, p. 10(1896). 

Cunningham’s sugge^on was the fir^ one put forward as an explanation of the origin 
of the Sanskrit NSgarl alphabet. It has been derived from the Phoenician alphabet by Weber 
and Buhler, from the Sabean-Himyaritic alphabet by Isaac Ta^or and from the cuneiform 
syllabary of Assyria and Babylonia by Deecke. The comparisons of individual signs of the 
BrShml script of early Indian epigraphy, which dates from 3^0 to 220 8.C., with the letters 
of the Phoenician alphabet on the one h^d, or with those of the Himyaritic alphabet on the 

$ 

* Only one horn is shown on the design, which is merely t utotl eoethod of j^yptic common to Sumeriaa seek ako; 

one hem is hidden behind the other. See Itmu xzti, too, a. I. See, however, pp. 68 

—[En.] 

* Corptt Intcnptimnm Mitantm, i, $a. 
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Other, do not inspire much confidence in those theories. Their advocates claim “ obvious 
conneaions " between certain syllabic signs of the Brihml script and certain letters of the 
two Semitic alphabets with an enthusiasm altogether unwarranted. 

In approaching an epigraphical and linguistic problem so difficult as that presented by 
the new script of the Indus Valley, the chronology and nature of the script muil fir^l be settled. 

The evidence for a minimum date, twenty-eighth century b.c., has been ftated above. Is 
it then reasonable to suppose that this pidtographic script of ancient India survived without 
any arch®ological evidence of its existence during the long interval between the age of the 
seals of Harappi and Mohenjo-daro and the age of ASoka in the third century b.c. ? 

Obviously the geographical and hi^orical aspedts of the problem favour an ancient Indian 
pidfographic sy^lcm as the origin of the alphabet finally adopted by the Aryans of India.^ 

In my sign li^l I have compared some of the signs with early Sumerian and Egyptian 
pidfographs, and a few comparisons with Himyaritic-Sabaean letters have been made. I do 
not wish the reader to infer that I believe in any adlual connedfion between the signs thus 
compared. The similarity is due to pure hazard, such as is bound to occur in pidfographic 
scripts. The script as represented by the Indian seals is more like the Egyptian pidtographic 
sydlem than any other known script. As in the case of the earlieif Egyptian inscriptions, 
this Indian script is already ftandardized ; a large number of the original pidfographs have 
been reduced to neat monumental forms, which indicates a long period of evolution. It will Great antiquity 
be seen in the subsequent pages that the writer believes that the early syllabic alphabet of of picto> 
Northern India, known as the BrShml script, from which all later charadters were derived, is graphs. 
moit probably a survival of the early pidlographic sy^cm of the Indus Valley. But even 
though future discoveries confirm this thesis, it does not follow that the language of the early Brikmi wriiit 
Indus Valley seals is Indo-Germanic ; the Babylonians borrowed the Sumerian ideographic darivad from 
and syllabic script for writing their Semitic language and the same circumiilance may have Indus writing, 
obtained in India. 

The Indus script runs from right to /eft. The Sumerian pidfographic writing also 
ran from right to left. Nothing can be determined in this respedt about the Proto-Elamitic 
writing ; for it has been preserved in H^s of objcdls only, and consequently its signs arc 

written in columns. The diredtion of the writing of the Indus script from right to left is Indus writing 

proved by the following fadts • ;— tnm right to 

1. All the pidfographs face to the left with the sole exception of the Aowo-signs I*^* 

Nos. 189, 196^, aoi, 204, and there is certainly some good reason for this. These 
signs convey some such sense as “ retreat, defence, ward off, backward, behind ”. For 
signs facing lefty sec Nos. 74, 165-74, 250. It is curious that the/jA-signs, 175-80, and 
moft of the hemo-signs are drawn en face in the old perpendicular ftyle. 

2. But even more conclusive is the intern^ evidence. The determinative No. 87 Intsmol 

^nds at the left end of a large number of the lines. Now if the left were not the end ovidonco. 

of the line, how can we explain a text like that in Seal 52, where the material is too much 

for one line, and runs over into the second line by one sign ? This is the postfix No. 87 
and Aands immediately below the left end. If the line began on the left this sign would 
iland at the left end of the line. Again, compare the text of Seal 554, where No. 30 Elands 
jull below the left end, and Seal 355 where it again ftands below the line. That this sign 
is the ending is made certain by Seals 386, 387. The text on Seal 302 is interrupted by the 

Indka tndidoB, at any late, placet the invention of writing as early as the end of the fourth millennium b.c , 
jloi, and ucribes it to die creator Brahml. Sec Fleet’s edition of Bower’s Indian Paleeegrapky, p. i. 

• Cfi also Mr. Gadd’s observations on this subjed in the preceding chapter.—[Eo.] 
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bull’s head and continued below with Nos. 57, 87. It is certain from the repeated occurrences 
of No. 87 at the left ends that it is either a prefix or a poftfix. But were it a prefix and the 
writing to be taken from left to right, clearly it muft ftand where No. 237 is there placed. It 
will be observed that, when a line is broken by the design, it is continued below on the left 
side ; see Seal 167. Finally, compare Seal 101 with Seal 247. Here is a clear case of 
bou^rophedon, the second line returning in the order Nos. 48-87, as it appears on Seal Joi. 

3. When the text contains one line and a second incomplete line, the second line runs 
from left to right, or bouftrophedon. A good example was cited above by comparing Seal 101 
with Seal 247. For No, 99 at the end of a one-line text, see Seals loi, 102, 396, and 413. 
Gimpare Seal 126 with Seal 340 ; No. 214 ftands next to the laft line in Seal 126 ; but on 
the two-line text in Seal 340, the second line of which has only two signs. No. 214 ftands 
firft, which indicates boufitrophedon. On the other hand, a text having two or more complete 
lines is not bouftrophedon. See Seals 12 and 321, where No. 22o^ ftands at the left end of 
line two, and compare Seal 397, where this sign ends the word. The longeft text is that of 
Seal 400, where line two ends with the usual postfix 87, and line three with No. 153, which 
also has the laft place in Seal 471 ; and often at end with poftfix 87. But Seal 329, on which 
the three signs in line two are a continuation of line one, is probably bouilrophedon, No. 237 
landing at the right end in the lait place as in Seal 302. No. 126 comes firi^ in Seal 139, 
line two, and note that this sign usually comes fir^ on one-line texts. It is also certain that 
if (which is very probable) Seals 435 and 440 are parts of one and the same text, the Seal 440 
is bouftrophedon of Seal 435, from the position of No. 98c, always laif, and of No. 5, 
usually hr^. 


Accsnts 

A. ('S.) The moil extraordinary feature of this script is the accents added to a large 
number of letters, and the simple accents are invariably at the left side, which shows that the 
ideogram or syllabic ended on the kft in the pronunciation. I am of opinion that moil of 
these signs are syllables and that the writing is phonetic, with the exception of certain 
determinatives. The accent ('S) is added to Nos. 87, 88, 97, 118, 124, 153, 154, 233, 264, 
that is, to the signs which moil frequently occur at the end of words, and elsewhere. Since 
its doubled forms ("or I) suggeil the sibilant Visarga of the Sanskrit, it is tempting to 
compare this accent with the Sanskrit AnusvSra ^ or nasalization of a vowel ending. 

Since the accent ('S) occurs with so few signs in the Indus script, it can hardly be the 
common accent for nasalization. But it is curious that this short iholce, when added to the 
BrilhmJ charafters for A and I, indicates the long vowel; and note that this same Aroke may be 
added to signs Nos. 47 (^o), 125 (130), attached and not landing free from the sign. 

No. 47, especially the form 48, is so similar to the BrShml syllable sign ma, me that they 
may be identified.* 

B. ("S or "S.) By doubling the accent A the moil frequently employed infleflion 
of a syllable or ideogram (") is obtained. It is found with Nos. 47, 68, 87 (89, written 
inside), 95, 113 (114), lao, 126, 129, 131, 149, 153, 167, 187, 199^, 200, 232, 233, 234, 
238, 264 ; also 72 is probably an example, cf. 89. 

’ PJaced over the lign. 

* My referencet to the Brthinl charaSen are taken frooi Geoig Btthlcr, InJheke PeUegnfiU, Ta&l 11 mi/i 
Vmsekri/t. It is possible that Nos. 47, 48 are difiemit sifos and ooaseqiteBtlf only No. 48 on be cottpaied with 
me, mt. No. 32 of Bflhler’s lift. 
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No. 87 is probably the Brahml sign la, B. 35 * ; No. 113 is B. 23, ta ; No. 125 is B. 30, 
ba ; Nos. 126 and 232 are modifications of this sign and so perhaps No. i r. Now No. 11 
resembles B. 30, ho, and No. 6 B. 30, h3 ; No. 129 without accent B. 30, bi ; these accents 
would then be not vowel prolonganens, but something in the nature of the dot over a letter 
indicating nasalization, and the sign : {Visarga). In other words, one stroke added to the 
simple sign ba would produce ba, and two ^rokes added produce bo, bit ; in this case ba = 125 
(simple sign) ; ba = No. 6 ; ho, hi = No. 11; bi would be produced by adding three 
ilrokes, 129 (= 26). 

In case of the sign for ma 47 and 48, No. 50 should be mS, corresponding to B. 32 VI, 

XIX, XX. No. 49 is made by adding two ftrokes one above and one below, producing 

a straight line, and this is fi. 32 XXII + XXIV mo, and 32 VII mo, where the two strokes 

are added at the right. I would therefore read No. 87 la ; 88 /J ; 89 lu, lo ; 90 B. No. 224 SuftMtiou for 

should then be ba. But how then should bi, hu, be (short) be expressed if the simple sign is rooding. 

ba ? No. 132 is surely B. 8, vowel 0, and No. 133 may be the same sign reversed. In that 

case Seal 19^ would end in la-o, assuming that this script had reached a purely syllabic ^age. 

If it had not, then different signs may have ^ood for ba and be, etc., as in Sumerian, and the 
suggeftion that strokes are added to signs for vowel prolongation is entirely erroneous, this 
being a principle of the derived ASoka script only. No. 6, for example, may resemble 

B. 30 XI (bd) by accident only. I am inclined to believe that this suggestion is not on the 
right track, and that the signs 6, 11, 26, 129, for example, have no connexion with Nos. 12^ 
and 219 as base forms. 

The detached accents, however, are clearly not all vowel prolongations ; for several D*t*cl»*d 
vowel signs of the BrShml script are obviously derived from the Indus script, and these are accMitf. 
probably employed for vowel prolongation in this ancient writing, as the same vowels arc 
employed in Sumerian, or for a final elided letter, or for indication of case and mood. Vowel 0, 

B. 8, has been identified with Nos. 132-3. Vowel i, B. 3, is clearly No. 269/- ; vowel e, B. 7, 
is moil likely 219 ; and the charadcr given as doubtfully I, B. 4, is No. 274^'. The Brahml 
chara^ler for a, B. i,\ suggeil, comes from the Aowo-signs 193—4, turned 90* to the right. 

C. (" S''.) Accent B may be placed on each side of a letter, which I take to be one 
of the glides , , or see under D. It occurs with No. i (sec No. 25) (between two signs). 

D. (!.) Several signs are accompanied by this detached accent which is A doubled 
perpendicularly and resembles the sign Fisarga. It occurs with No. 156c, and the ^ijA-sign, 

No. 175, is followed by D + B on Seal 373. 

E. ( 1 S 1 .) Much more frequent is the accent D placed before and after a sign, 
representing probably the on and off glide, which according to the nature of the spoken 
language may be the “ check ” on and off glide (,), Aleph of the Semitic languages, the sonant 
glide (<) Ayin, or the fricative rough on and off glide (A), he. This does not assume that 
a syllable or word represented by a sign so accented begins and ends with a vowel only. It 
may occur with liquids and nasals, spirants and explosives. Sec Sievers, Grundzuge der 
PhoHetik, pp. 1^0-8. This accent occurs with Nos. 163 (landing between two signs), i-j^b 
(at end), \']6b (between two signs), 178^ {at end and between two signs), 220^ (always la^l). 

F. (IIS !|.) Accent C doubled perpendicularly on both sides of the sign, which 
sugge^ls the vowel i, No. 274^. On Seal 74, No. 153, would be preceded by i and followed 
by f. Since No. 162 is probably 5 . 18 (/<»), the Seal 296 would read i-ta-t-la, or if No. 162 
in the original script had a final consonant, ita (?) ila, assuming that the Brahml alphabet is 
taken from the fir^t consonant or vowel of a word represented by an ideogram. This accent 

Ff 
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(or sign preceded and followed by vowel i ?) occurs with Nos. (at beginning), roa (at 
beginning). 

G. (IIS.) The accent C doubled perpendicularly, only at end of the sign, with 232c. 
It will be noted that No. 232 occurs with accents B and G. I take B for an off glide^ and 
G for the vowel i. These forms occur repeatedly at the beginning of names and are probably 
prepositions or determinatives. 

H. (/ or y.) Accent A after slanted line. With Nos 47 (at beginning), 99, Ii8, 
131, 153, 160^, 233^/, 240 (264^, I do not underhand this form). 

I. (§.) The circumflex accent placed over a sign occurs with No, 96^, which I 
identify with B. 12, gha^ but the efFcft of the accent is entirely obscure. Also over No. 177 
and combined with accent E, No, 177^, No. 181. 

J. (S.) This superimposed accent occurs with Nos. i (25), 53, 98, 120, and 120 
is also accented, J + B and J + E. 


Determinatives 

There are certain signs which are obviously determinatives, and as such arc naturally 
not accented ; for, as in Sumerian, they were probably not pronounced. They may ^land 
cither btfore or after the name. Since the seal inscriptions arc surely names of persons or 
professions, or both, the material now at our disposal contains only a small niunber of the 
determinatives, which mu^ have exited, such as the signs for “ ftone ”, ” metal ”, 
“ garment ”, etc. It is due to the special charafter of these texts that the signs from which 
a number of the BrShml charadfers were derived have not been found. 

The following determinatives occur on the seal inscriptions ;— 

1. No. 68 is probably a sign for a place name, or gentilic. Po^lfixed, 

2. No. 124, which see for citations, 

3. No. 130, prefixed and po^fixed. This I take for the word ” city ”. It should be 
noted that when Nos. 130, 131 ^and as prefixes, the sign 87 ends the line, wherefore 
No. 8 7 may be a gentilic ending. 

4. No. 182, simple sign for ” man ”, is a po^fixed determinative showing that the name 
is that of a person or profession, precisely as the Sumerian piftograph for ” man ” (galu) 
precedes the names of professions. 

5. No. 87 is clearly a foEfixed determinative, usually followed by the infleftions A or B. 

6. No. 190, po^fixed, see this number. 

7. Nos. 193-5, po^xed determinatives for a profession. 

8. No. 198, prefixed determinative meaning “warrior”, “soldier”, 

9. Nos. 204-5, prefixed determinative for prince, high official. 

Under Nos. 264—78 I have entered a number of signs, which appear at fir^ sight to be 
numerals, but I am convinced that they arc syllables, or at any rate, numeral signs used as 
syllables in the phonetic pronunciation of the names. For it is certain that seals, on which 
the engraver patiently engraved such fine designs, could not have been used ad prasens et 
pro hac vice^ for the passing purpose of sealing a document with an account of a fixe^ quantity 
of some commodity. These inscriptions contain names of men and professions, as the 
determinatives prove. Moreover, No. 264 is probably the origin of the BrShml sign B. 34 
(m). And it should be noted that Sumerian signs for the numerals are em^oyed as 
phonetic syllabic elements of words. 
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In the table which follows I have drawn up a li^I of those signs, from which some of the Tabk •! 
BrShml charafters appear to be derived. A notable parallel to this evolution of a pidographic Brihmi mmd 
script into an alphabet is the Phoenician alphabet, which is undoubtedly based upon the 
Egyptian pidographic writing. It is true that the agreement there has the additional 
advantage of j^rcement in the direSion of the writing ; for the Egyptian writing also runs from 
right to left. The Brahml and derived charaders are written left to right, whereas the Indus 
script tondoubtedly runs from right to left. Moreover, the Kharostht script, coiitcm{x>rary 
with the BrShml, was borrowed from the Aramaic, and followed its parent in the diredion 
of the writing. Why, then, if the Brahmi was taken from the Phoenician alphabet, did it not 
follow the same principle If one can depend upon the small five letter inscription on the 
Eran coin, the BrShmt script did run from right to left as its parent, the ancient pidographs 
of the Indus Valley.^ The Greeks borrowed the Phccnician alphabet and altered its diredion 
to suit their own purposes, after having retained the order (right to left) of the parent Semitic 
writing for a short period after the borrowing. Obviously the same circumdances may 
have obtained in India. 

If one dudies Buhler’s detailed defence of a Phoenician origin of the Br5hml script 
in his Oh the Origin oj the Indian Brahma Alphabet^ and his table on pi. i, he will find only two 
letters which warrant anything like a satisfadory comparison, Gime/ and Te/h. Now ga of 
if. I r is even more like No. roo of the Indus charaders than the Phcuniciari Gimel, and tha, 

B. 24, which Buhler derives from Phoenician Te/A, is much more similar to No. 224 than 

Phoenician Teth, In fad, I am unable to see how anyone can even tentatively hold 

a resemblance between the Br5hmi alphabet and the Phoenician, and the positive assertion of 

the corredness of this theory is entirely unwarranted. Undoubtedly the great lapse of time 

between these seals of the Indus Valley and the age of A4oka will be regarded as 

a fatal objedion. But the epigraphical material may be found, and the evolution of the old 

pidographic writing into the late Indian alphabet will be traced. Obviously a large number 

of signs were discarded and only the necessary ones chosen ; precisely the same procedure 

provided the Phoenician alphabet. If the excavations in the Indus Valley supply us with 

inscriptions which contain consecutive sentences and not mere proper names and titles, perhaps 

the key to the interpretation of this script may be discovered. Working with the present 

material, I sugged to Sanskrit scholars that they choose the names of a few mythical heroes SanMtioBs for 

and of deities, and with the few identifications here made attempt to separate the condantly dcciphormtat. 

recurring groups of signs and compare them with these names. The principles of ancient 

Indian nomenclature are only vaguely known to me. It is of course possible that this is not 

an Indo-Germanic language. So early a date (3200-2800 b.c.) for the existence of an Aryan 

civilization in India is confidently asserted to be pure legend and the dream of a national 

tradition. 

In all this widely spread epigraphical material, ranging from the upper to the lower parts 
of the Indus Valley, and to ancient Sumer and Elam, there is not a single text which differs 
in archaic dylc from the others. The epigraphid has no scope for dudying the evolution 
of the script. It represents a dandardized and advanced dage even at this early period, and 
the cxidcncc of the accents reveals the adonishing care and knowledge of phonetic principles 
which would hardly be conceded to the scribes of this remote period. But the archaeological 
evidence of the mounds in the Indus Valley is said to admit of no doubt in this matter. The 
seals come from drata far below the earlicd Buddhist monuments. With the epigraphical 

* Fleet, InJitn Antiquary, xxxiii, p. 3 (BQhlcr’s Indian Pala-ography), arguei that thu coin cannot be depended upon 
for the diredion of die writing. 
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material alone, I should have dated this script not earlier than 800 b.c. But the 
Mesopotamian seals are also decisive on the problem of the chronology. Lagash and Umma 
disappear from hi:^lory before 2000 B.c., and three of these seals were found there. If 
inscriptions of no other type arc found in the excavations of the Indus Valley, then we muft 
suppose that the history of this fine civilization ends with these monuments, and the vaft 
expanse of years between that catailrophe and the invasion of the Aryans is filled with uncertain 
traditions. If, however, this script was preserved and finally issued into the alphabet of the 
Buddhistic period, it proves that the Aryans muSt have had intimate contaft with these 
founders of culture in India. In any way we may look at the problem, the Aryans in India 
arc far more ancient than history admits. Their migration across Anatolia, where traces of 
them arc found in the inscriptions of the Hittite capital, as early as the seventeenth century, 
is an hypothesis entirely contradiftory to the new situation revealed by these discoveries in 
the Indus Valley. Far more likely is it that the Aryans in India arc the oldcft representatives 
of the Indo-Germanic race.^ 


* On thi> aubjed sec sufra, p. in.—[E d.] 
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A 




tka 

ha 


Number of the Indus Sign in my Ltd. 
185, 193, 194, turned to right. 

269^ 

274^. 

132. 


96. 

223. 
66 . 
162. 
II 3 - 

224. 

70. 

125. 

48 

75 - 

264. 

87 (?) 


Nota There .re nuny other ch.r.aers ol the Brthmi Knpl which arc ftrikingly similar to signs of the Indus 

script, but to .void misleading material for future remarch they are Muitted. 
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lb 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

>3 

H 

>5 

16 

17 

18 

>9 


30 


-t 

T 

h 

A 

6 

1*1 

i 

J. 

« 

H 

H 

n 

b 

11 

M 


0 


* 


T 


U 


6 ; 179 ; 180 f. /ZA^. 1924 ; for accented forms, see No. 25. 

367, twice as lafl sign. Value JSTa 
16. 

233 i 4 ; t 5 S f- • 99 » CZf/. i, pi. xi, 22 ; 81. 

»SS- 

388 f. ; 440 f. ; 373 with accent B ; 340 ; 90 f. ; 388 f. ; 448, preceded hy No. 269. 

211. Cf. Proto-Elamitic sign. No. 236. 

388; 40; 81, preceded by No. 270 ; 222; 265 f. ; 418; 430; $39 f.; 388; 404; 
52. Accent E 478; 292. 

580, identical with Sabican letter for Samekh. 

337 ; t8 1 .; 389 1 ; 49, followed by accent B; /ZV. 1924 L; ILN. 1926, 463 1 . 

Cf. No. 6. 

/ZV. 1924, followed by accent B 
JR^S. 1912, 700 B, 

253 ; 130 ; 201 ; in all cases followed by No. 119 and termination No. 87. 
lot I.; 342, preceded by No. 265; 237 f. 

362 f 
328. 

32; 469; 277; 198: 50. In 32; 2771 and 198 followed by No. 175 and terminal 
sign No. 124. 540 between signs. 

494 1 . ; 360 ; 341 ; 234. Dclaporte, Cat. i, pi. xxv. No. i 5 f 
D//. Per. ii, 129 = Oelaporte, Cat. i, pi. xxv, No. 15. 

142. 

339; 309 1. 

161 s 176, 

497. 

* Positions of signs in the text are indicated by f » fitft; I mm laft. 
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552, twice at end; so also S42 : twice at beginning on 159; 180, twice after No 1 
On 253, line 2, after numeral III. 282 1 . Stands alone 242 ; I2i f These are 
apparently identical signs, and employed indifferently for No. 22. The firtt of them 
is identical with Sumerian LU (Jii), to seize R£C 456 
334; lOT, twice at end; 16, twice at beginning as on 437 ; 4, alone and twice at end 
175, twice Same form as Sumerian GID, LIL, reed mat, REC. 425 The moil 
probable companson of Nos. 21, 22, and 27 is Egyptian Sp-t, diffrid, determ, 
for province 

450. Cf Proto-Elamitic sign. No. 327 


Accent form of No. i. 536 


II^M 


Accent form of No 


39 - 


391 f Same as 129. 


424, twice at end Probably same sense as No 21 The form is identical with Sumerian 
L U {uJu), sheep, REC 4^4. That the sign is No 21, is proved by comparing 424 with 
437. Hence the script does not diAinguish between DIB and LU as in Sumerian 
ILN. 1924, twice at beginning. 


3H f. 


387 1 ; 122 f ; 534 1 ; 386 1 ; or read No 30 as second sign f 3^5 1 


34 ". 


□ 


2, 421. 

306 f., 38 f.; 337. 
34 f. 


550; 


* 39 - 


58. 


438. 


18; 406. 


¥ 


465, a word in iuelf with prefix No. 232^ and poftfii No 87. 
191. Cf. No. 56. 

306. 



436 


MOHENJO-DARO AND THE INDUS CIVILIZATION 


43 

C& 

65: ILN. 1924. 

44 


JLN. 1926. 

45 


438: 444. 

46 

♦ 

346. 

47 

K 

Preceded by a numeral aign, 282 ; 456; 47 1.; 269; 96 ; all have this sign after No. 178 

and before terminal sign No, 68. no; 579, with No. 48, which indicates two 



different signs. 



ILN. 1924 f. At the end this sign is usually followed by the ending No. 68. lai with 
accent B. 

48 


188; 412 f; 170 f.; 199; 420; 23 f., 107; 458: 447 f.; 139; 134. At the end 



this sign is usually followed by the ending No. 87 ; cf. 247 bouftrophedon, with 107, 



etc. Value ma, mu. 


9DC 

19, 5 f.; 29, 9 f. 

49 

tc 

245 i CHI i, pi xi, 23 f., 190. 


ce 

33 ; 3$ f. Ligature with No. 219. 

50 

& 

3 ;o; 160; 447, in all cases followed by No 68, as is its cognate No. 47, and preceded by 

V* 

the/ii-sign. It is probably No. 47 with A accent. 

5» 


335 335- 

5* 

jC 

319. 

53 


420; 215; 6. 


$ 

Accented form; 405. 

54 

% 

389. 

55 

K 

426. 

56 

m 

336; 191?; 72. 

57 

M 

302; 329. 

58 


321. 

59 


5»- 

60 

<c 

434. 

61 

r 

142; 340; 77; 396. Bow and arrow f See Na 198. 

6a 

13 

JRAS. 1912, 700 C. 

63 

4 

84; 145 99; 557 J 553 s *9*45 ao. 
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6+ 

UP 

325- 

6? 

1 

343- 

54 f. 

66 

1 

173: 343 s 336; 204 1.; 70 1. ; l6j 1 ; 138 1 ; 580, 116 1 , I lO 1., twice ; 227 1 , 
twice; 138 1, This is certunlTr a po^lfix occurring after the homo determinative, 
as No. 87 Cf. 116, with 339, and 227 Value ja 

66i 

11 

This sign occurs repeatedly in the Jemdet Nasr script, but is unknown in Sumerian. See 
OECT. vii, StgM Lis, No. 408. 

67 

I 

545, twice. 

68 

^ f 
h 

Apparently a terminal sign, or po^xed determinative 456 1.; 238 I. ; 319 1. s 269 1.; 

96 1.: 75 > 180 1.; 138 1.; accented (orni, 51. 

This is the Sumerian sign for “ plough ”, value fiH. 

69 


444 1. Probably = No. 68. 

69^ 


403 at end followed by poftfix 87. 

70 

(« 

U 

477 ; 165 f.; 212 1.; 578 f.; 476 f ; 206 1. Identical with Sabaean letter Beth inverted. 
The sign seems to be an inflcftional ending or poftfix. Value fa. ILN. 1926 : 1 ., 
on two texts 

?l 

CS3 

ILN. 1926. 

7* 

tf 

209 f Probably accented form of No. 70. 

73 


99 i 544. 

413! »3r- 

74 


1315 *50- 

75 

tl) 

142 : frequently followed by numbers, ILN. 1924. Value ya. 


t 

557; 425; 202; 142; 147! 170: 389: 340; 30; 544 i 90! with accent B, 310. 

75^ 


128. No. 75 is clearly y<r, B. 33 

76 

ID 

463 ; JRAS. 1912, 700 B ; 3 ; 464 f. ; 8 ; 38 1 

77 


61. 

78 

g 

ILN. 1926. 

78i 

0 

ILN. T924. 

79 

f 

420. 

80 

f 

286; 336; 47! 367- 
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‘ly’ 


T15; 8iif 8t. 

22. Compare Egyptian pidograph for “ papyrus bush ”, Enaan, Gratiimatik, 2 15, No. 43. 


V 


ILN. 1934 ; 1926 Undoubtedly a plant pidograph. See Delaporte, Cat. i, pi. ii. No. 8. 
286. 


The moA frequently employed sign of the script, and certainly either an inflectional ending 
or determinative. 245 1.; 120 1.; 188 1.; 223 1.; 178 1.; 432!.; 211I.; 38$!.; 
122 1. ; 21 1.; 466. 325 1.; 351 1. ; 339 1.; 142 1.; 3691. ; 459 1.; 296 L ; 160 1.; 

253 1 .; 231 1 .; 226 1 .; 305 1 . ; 81I.; 99 1 .; 557 1 . > 174 1 ; 95 1 .; JRAS. 1912, 
700 B. 66; 553; CHI. i, pL *i, 22; 412; Delaporte, Cat. i, pL ii. No. 8 1 . 
Within the text 286; 418; 139; 448} 122:262; 160; 553; 119. 


As firft sign, rare. Value la i 


Accented form. 122 ; 347. 

Accented form of No 87; 234; 179; 253; 222; 442; 155; 39S f.; 99 
329. Accented form of 88 f 
490 1. 

Accented form of No. 87 ; 535 ; 39 ; CHI. i, pi. xi, 23 f.; 247. 

Accented form of No, 87 ; 469 ; 548 ; 420 ; 21 ; 461 ; 70. 

ILH. 1924. 

393- 

429. See 364^. 

402. Same sign as 89 f 
434. Same sign as 90 7 
49; ILN. 1934. 

>33; »37. 

494 - 

178: 142; 97; 2941 374. 

4 » 5 - 

52. See No. 149. 


95 
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439 


^ I 

I 

g6l I 

,7 T Y 
f Y 

r 

•Y 

T I 

,a X 
,8* 

,8, 

,.'X 

99 


lOO 


MX 


lOI 


A 


102 


A 


103 

IO+ 


;k 

¥ 




Apparently an infieflion or poAfix RJ xxii, 56 1 ; 7 1 ; 361 I.; 207 1. j 76 . 537 ; 
3 5 < 395 : ^O; 159. Commonly after number-signs. It is similar to the Sabetn 
letter Hid Valuegia This sign is found scratched upon vacant spaces of inscribed 
tablets at Kish of the Kara period, arm 3200 b.c 

Accented form, 51 1.; 397 

150; 60; 48. 


Same sign as No. 96, or accented form of it. Cf. No 15. 

RA. xiii, 99 ; ILN. 1924, after numeral at end , 40 ; 580 , 246 at end after numeral, 
as 418; 6; 449; 448; 439; 411 ; 220; 25 


If No 113 (cf. 448) IS a numeral, 410 belongs here. 

For this sign within the text, 539, after No. 6. See No. 230 Accented form 309. 

179; 209 1 .; 203 Identical with Sabacan letter Tau, and Egyptian sign for “divide, 
count ”, Erman, GrammtUtk, 228, No 7. 

Accented form, 393. Cf No. 130. 

Accented form 53 1 ; 136 1 ; 435 ; 440 

13 ; 193. Probably same sign as No. 99 ; 2r; 412 ; 413 

398 Sign defaced. 

loof ; 321; here it begins a word within the text, in both places with accent ty . 
loi 1.; 370; 102 1 ; 33; 87 , 396 1., 413 1., tot 1 

Accented form : 149; I 95 ; too f ; 32t ; 12 106 f , 390 f ; 149 f: 95. 

ILH. 1926. 

355 i 321: 373: 404; 2 ^ 3 - Value gtf 
391, accented form, 262. 

32 - 


527. 

242 f; «55 f - 

Accented form, 400 f on line two. 

427 1. 


132, 
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105 

106 

107 

108 

109 

110 

114 

US 

116 

117 


119 


% 

i 

'(A 

nr 

A 

K 

A l\ 
A 

% 

X 

A 

A 

'A 

% 

AM 


IM 


383. 


309. 

47 5 33 (with accent B). 

219. Compare Egyptian pidograph piJ, back, tpine. 

397; 357 ; 400. 

319. Accented form of 109. 

69. 

357. 

ILN. 1924. 

Apparently two forms of the tame sign. Cf. No. 97. and 410 with 285 ; 448; 538; 149. 
544 f.; xxii, 56; 90 1.; 242; no; 211 ; 130; all before/ri-tign. 

265 1. After No. 266, on 425 ; 127, Value ta. 

Accented form of 113, 349. 


51 ; /lAT, 1924; 401 ; 436, 


JRAS. 1912, 700. C.L.; 185 f. 
Accented form 108. 

8; 29; 69) 539: ILN. 1924. 


Accented form 67. 

Accented form 186. 

Cf. Sumerian KUR, mountain range, REC. 287; 555; 197; 459, after No. 120 with 
which it forms a ligature in tome texts; 160 ; 420 ; 201 ; 54 ; 247, before No. 47. 
Followed by poAfix No. 124 on 197 ; 459 ; 160 ; or ly the poftlix No. 87, on 201; 
by accented poAfix No. 89 on 420; by No. 88 on 420. Similar sign in Egyptian 
means “ foreign land ” (iyji-t), which is also the original Sumerian meaning. 

130, followed by No. 87; 186 s 495. 

Ligature of Not. 119 and 120; 416; 526A, both followed by No. 87. 

537 ; 66; 123. Cf Proto>Elamitic tign, Scheil, No. 839. 





r^r£ INDUS SCRIPT 

130^ 

I2I 

1 

Accented forms, 367 ; 49 ; 1140 ; 274. 

182. 


L 

k 

Sign defaced, 66 f. Cf. Sumerun xu, to know. 

122 


90 


3 

471- 

r23 


321. 

124 


A poftfix, determinative or ending : see No 119. At end with No 175; 32 ; 41, 277. 
103 ; 198 ; 534, followed by No 266, at end with No 178 , 347 ; 324. At end 
after 2(>b\ 1475 170; 8; 3; 168; 345 At end with No 176,' 380; 583 f ; 
286 1.; 22; 1. 

Within the text, /£N. 1926 See No 226 

I24i 


30 Within the text after No. 175, /ZM 1926 (f7). 

I24f 

H 

556 after No. 175. 

I2S 

0 

ILM 1924 f. Ill Same sign as No 219. Resembles Sabaian letter /a. Identical 
with Sumerian sign for DUG “good ”, ^i'C 206; Proto-Eltmitic sign, 7204 865. 
Value U 

126 

❖ 

Same sign as No. 232 ? 305 , 94 f : 215 f.; 67. The Sutnerun ideograph for “ heart ”, 
fi£C. 255, is obviously not this sign ; see the early forms, iM 78 f.; 139 f on line two 

126^ 


Accented form 494 f.; 340 f ; 433 f.; 246 f.; 113 f ; 326 f., 369 f.; 97 f. i 181 f , 
127 f.; 57 f.; 80 f ; 476 I ; 477 1 Witlun the text, 426 ; 97. On 386 this sign 
ftands at the beginning of the name of a profession, or N. Pr 551 f. 

117 


183. Cf. the Sumerian sign ^rgadu, AfC 21; 

IV] h 

0 

3*9- 

128 

or 

362 1. Ligature of 125 and 96. Note that 96 is also an ending 

128^ 


99, independent sign iSlanding beneath the text as No 217. 

129 


ILN. 1926 f. Same as No 26. 

130 


Accented form of 125, 360 f Cf. No. 99, and Proto-Elamitic sign. No. 726 

I30tf 

n 

♦ 

227 ; accented form of No. 125 Cf. No 98. 

130^ 

Same sign as No. 234. 285 f. before No. 113 : 432 ; 338 1. This sign probably means 

“ city ” as does the correaponding Egyptian determ, for city ; Erman, Grammatik, 217, 
No. I. It is totally diflerent from the Sumerian pidograph for “ city ”, REC. 358. 

ijt 

4^ 

I18 f. 

131* 

•*❖ 

Accented form, 416 f. See No. 234. 

IJXC 

Accented form, 387 f. 
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131 ^ 

1)3 ^ 

I 

.34 ^ 

■3! 

./S 

.37 

'39 

% 

141 Ij’ 

- y 
y 

.4, O' 

.44 ^ 

V 
W 

V 

.44 ft9 

.47 \ 

14« ifi 


19; 1 Value o, u. 

370; 267. 

549; 13: 27 \ 87; all after the ^iw#-iign. No. 168, a» also 370. 

19s 1. 

107 f.; 494. 

195 f : 475 f : *79 f-i *7 ; *95: *8 : 20; 426 ; 23. 


306. 

ILN 1924 1. 

Delaporte, Cj/. i, pi ii, T. 24 L. See No. 87. 

Delaportc, Cat. i, pi ii, T. 24. Cf. No 83 

Delaporte, Cat. i, pi. ii, T. 24. The sign is not very clear on the impression, and its form 
is to be reAored from 309. 

JlA, xxii, 56 f. It is possible that the BrShmi charaAer sa, B. 39, is derived from this or 
No. 142. 

XA xii, 56; Delaportc, Cat i, pi h, T. 24. Cf. the Egyptian sign determ, for 
“ to bind ”, </. 

/IN. 1924 

XA. xxii, 56. 

214 f. 

540 f; 464; 226. 

340. 

426 f 

Accented form 474. 

ASX. 1923^, pi. six. If. 

574, in two placet. 

172 f. 

12 t s8i 1395 26f; ait f. See No. 95. 

315! 395 J 5»- 


J49 
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4+1 


150 



ILN. 1924 f i foDowcd by No 68. 

150^ 



446. Partly obliterated. Probably to be reftorcd at No. 151, 


ft 


464; 446 f ; C/^/. i, pi >1,22; cf. No 212 

IS* 

a 


ILN 192+. 

153 

) 


36 j at end followed by tuftx 87 , 188, 460 ; 3 it. 11 : 72 before and after /iftwa-iign 
473 f. and 1. 472 f ; 471 ; 1. on \ after No 264 108 f ; 18? Identical with 

Sabxan letter Ra It has also the same form as No 162 with opposite position No. 
162 IS also identical with the Pomenan sign Sl^S, REC. 237, which indicates the fraftion 
\ and the Proto-Elamitic sign, Schtil, No 127, 3, which indicates { there 257 1. 
on line 3. 

153^ 



41 f : 160 f 

153c 

) 

J 


32. f 

444 f, after prefii 233 ; also 20 



0 

321, Before///i-sign 

153'/ 



403 Before/resign. 212 f 

154 

» 


At end followed by poftfix 87 ; 23 ; 499 ; 540, and cf No 265 also in same position which 
seems to indicate an identity of No 153 with 264 and 154 with 265 461 1.; 22t f 

after prefix 233A and compare 114, w-hich again indicates 154 265 421 in text; 

397 after? But 540 has 265-154-87, which excludes the identification suggefted; 
see also 42. 

i54i 

T) 


21 f. 

155 

3 


72, after No. 155. 

156 



At end followed by suffix No. 87 ; 120, 351; 224; 5, which seems to prove the identity 

of Nos. 156 and 154 

439 f, followed by No. 87, 11 followed by No 153 

I $6i 

•1 

1 

Delaporte, Cat i, pi. xxv. No 15 f 

i56f 


3 

373- 

157 

S 


43i 43+ f 

157^ 


% 

289. 

158 

n 


42 ; followed by poftfix No. 87. Cerumly two signs. Nos. 156 -(- 265 

159 

a; 

) 


74. This is hardly an accented form of No. 153. See No. 269^ and 274^. 

160 


186 f ; 457 f.; 302 f ; 161; too. Cf No. 161 pidograph of a sliicld ? 

160^ 

« 


Accented form, 361 f.; 29 f.; 160 f.; 469 f. 2+ f., 469 f.; 24 f. 
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161 ^ 

162 ^ 

It 

. 6 * I 

16S ^ 

.« 

.‘7 H) 

,6« I 

168^ ^ 

.68. j| 

i6U 

.68, I 
.68/ jjt 

.68^ t 

.«9 

170 ^ 

noi ^ 

■ 7 . m 


*V' 


■») 


w 


225 f Cf. No. 160. 457. 

16 ; 403. But used with No. 153 to enclose signs. See Nos. 167, 171, 201, I75f. 

Accented form, 296. Value /a. See remarks under No. 153. 

122 


194, after Aan-tigo, No. 168. 

8 { 

431- 

6. 

77! 306. 

262 , 370! 27, followed by No, 133 ; 194 f. This seal has hare, fowl, and a bird with 
deployed wings. PiAograph of a hare For some reasons these signs have been turned 
90 degrees to the left. 

Ii5i 49- 

549 ; 67. Cf 370 with 549, where this sign and No 168 are followed on both seals by 
Nos. 133-99-87 

No. 168^ on 87 is apparently identical with No. t68g^. 

loi; 12, followed by Nos. 133-99-87 ; 179. Compare 12 with 13, same text f 
13, followed by Nos. 133-99-87. 


237. The bird signs Nos. 169-72 indicate various kinds of birds as do the corresponding 
Egyptian piftograpbs. 

228. 

36 ; 338, twice at beginning. 

219 f. 


173 

- IV 


Bird with deployed wings. 194. 


207 followed by No. 267 and poMx No. 96. 

ASR. 1923-4, pi. xix, 1$. This sign clearly suggeib the emplutic or gutm form of the 
Sumerian sign for bird. For the bird sign in Suiwrian, see Thureau-I^gim REC. 33, 
and especially Revue J’Asjyria/tgie, vi, 14a, Rev. ii, 3, and Rev. i, 1, Sign MUD “ bird 
with egg ” according to Genouillac, RA. vi, 160; almoA identical with this sign. 


Z7//. Per. ii, 139. 
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+♦5 


♦ 

4 


It 

Ijh' 

ed 

■ 7 S/ 

175' 

.76 ^ 

>7" !Jl'« 

.77 $ 

^ : 

178 J 




ijBS 

179 ^ 

179/i ^ 
.80 ^ 

■*■ I 

it 

.8. J 

* 


Prob«bl)7 intended for «//i, but the reieninknce to the Sumerian lign HA ia not very doie. 
41 ; 177, at end with poftfix No. 134; abo 32 ; 198, often combined with No. 178 ; 
175-1780047; 324 (+No. 124); 14; 79, Noi. 176-175 only on 455. 

Not. 178-175 Ml 53; 534; 88; 313. 


Not combined with a /ri-tign, ILH. 1924; 1926; JRAS. 1912, 700 A. 

81; 110; 188; 32; 311; 143; 130; 120; 104; 365; 254; 23; 261; 19; 87, 
before ji4(nr-ugn; 75 f.; before No. 212. 

Accented form 177 1. 

148. 

Accented form, JRJS. 1925, 697. 

Accented form, 211. 


95 ; 1705 380, after No. 177; 455, before No. 175; CHI. i, pi xi.iif After No. 177 ; 
380; 350. 

156, after No. 175. Accented form. 

Accented form of No. 175. 540; 40 f. Often with No. 178 in theordcr 177-178 ; 400; 

544; 21 j 404; 379; 87; 109; with No. 175 in order I77-I75! 35° 5 3*i» 47° i 
ILH. 1924 f. with No. 176 q.v. Not with a /ii-»ign ; 420; 349; 418 f.; 369; 
202 ; 580; 283; 7^8/^.1912,7000. 

Accented form 425 f.; 48 1.; 66; 403; 316, only lign on thi> teal. 156, after No. 
175 i 147- 

Probably alto a/r/i-iign. With No. 175 in order 178-175; 534 ; 79, etc. See No. 175. 

With No. 177 in order 177-178 ; 400, etc. See No. 177. 

Not with another//4-tign ; 198; 347; 557: 351. 

Accented form, 535 1.; 36. 

Not tame sign at No. 176. 370 f.; 308, after No. 176 Cf. 370 with 549, tame text ? 
75 f- 
415 f. 


4. The unaccented form is found on a teal in ILH. 1924 L. 


395 - 

IThe Aom-uga. A large number of variant forms occur and there is not complete contiftency 
in regard to iti diredion. It Occun (i) f»/aee, {2) facing rig!/, (3) facing ////. They 
are given in this order. Thit it the only piftograph wfoch doei not coniiftently face 
to the left, at do the numerout iawo piftographt of Egyptian. The Sumerian 
piftograph for matt facet right natnralfy, but itt early form it not known, RPC., 289. 
It it clear that tbeie forms of the expiem tome special atpeft of human aftiviiy, 

as do the Egyptian forms. £)i fact 336 1., after No. 87 ; 386, after No. 87, followed 
by No. 30; 225, followed by 124. 214 L, after No. 87 ; toalto iiS; 536; 295; 
109. Thit sign is undoubtedly a poftfized determinative indicating that these are 

eg 
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*83 


184 


185 

186 

187 


I 

I 

f 

jr 




I 

19a 

>93 ( 


>94 


>95 

1953 


» 


.96 jn 


196/ l( 


either N.Pn. or tufflc* of profeMMiu. In 118; 117; 553; 334; 117, it forms 
pert of the N.Pr. 

116, followed by No, 87 end efter No, *04, Cf. 339, 

50 at end followed fay No, 87. 

32; at end followed by No. 87. 

339 at end followed by No. 87 and after No. 204. 209 (walking to left (f)), followed by 
No. 87, end of line i ; at end followed by No. 87, 99. 


Man supporting two clubs. 419 1.1 42b ; 28 end followed by No. 87 1. 

401, followed by No. 87 L.; it, within text at end of a N.Pr. followed by name of 
a profession, 

D//. Per. ii, 129 f.; after No. 2784. The BrShmi charafter for a, B. i, is probably derived 
from this sign. 

7 RAS. 1912, 700 C. f. 

Man holding branch or implement in left hand, $0. On No. 188 clearly facing right. 
Obvious^ No. 188 is only a variant. Cf. $0 with 37, both after the same two signs. 

Man holding an implement, 37. 

410 f. Man ftriking ? Cf. Egyptian piffograph “ to ftrike,” but not precisely the 
same po^res. 

182 1. Man under sun-shade ? In any case a determinative afier a name. 

189 1. Determ. 

16, probably not a issss-sign. 

Man carrying yoke with baskets, 121 L { $$7 b ; at end after No. 264. 218 L ; 117 1. i 

at end after No. 96} 315. Also on 43 L | 360 1, t 79 1. Clearly a determinative of 
a profession, “ builder, carrier,” etc., at end after No. 113 ; 127. See No. 18$. 


Probably same sign as No. 193. 31a 1. Dil. Ptr. ii, 129 I 
Sign partially defaced. 163 at end followed by No. 66. 


At end after No. 264; 30; 287. At end after No. 265 ; 205. PA. xxii, 99 h 228 1.; 
47$ 1. s 178 an ideopsph in the N.Pr. This it obviously a determinative and a Jhmt- 
sign, but the head is invariably omitted. Possibly a sign for a tun-god, i,e. Janus 
headed, at in Sumerian glypiique; cf. IX, p, 78, No. 128. 

436 L; a cumpanson of 436 with 401 suggefts a sense similar to No. 184. 

Man with sceptre, like Egyptian pidograph (r, '* prince,” ” great one," “ great." Used 
as a determ, b 78 at end folios^ I7 poAfix Na 87. 

As a word or pliable meanbg “g^t "I 118; 424; and dnjplicate 437. TV N.Pr. 
on 437 and 424 has some meanbg like ** Mafter the (Mrid 32$ f 

Apparent^ ” man holdbg an implement ”} 347 f. 

321, line a. Facet left 
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447 


198 


199 
199^ 

200 

201 

2016 

202 

203 

204 


20$ 

20 $^ 

206 

207 

208 

209 

210 

211 

212 
213 
»H 

31$ 


V( 

W ■SB 

w 

k, 

* » 
?r 

V 

« 

♦ 


M»n with bow tnd arrow. In Egyptian this figure is kneeling and in afl of shooting, there 
determ, for “ foe ", and as noon iftf, “ foe.” 12 f. on line 2, 70 followed by No. 66. 
406, probably beginning of a title 1$ ; 400, line 3, ideograph in N Pni. 143 f., 
30$ f.; 92 f.; f.; 142 f. j within text 190; 60 When this sign is a dcterm., 
it usually ftands at the htpnntng. 403 f. 

Man with boomerang 43 f 
42 f. 

165 f. A ligature of 70 -f 182 ’ 

$7$ f. On this seal the two signs, 201^ followed by No. 17$, seem to be enclosed in the 
parentliesis sign. 


449 f. Compare the Egyptian piftograph for “ pass over, go beyond ", Ernian, GrammaiH, 
p 208, No. too. 

307 1 The inscription is not clear and this sign is not entirely certain. 

348 f j 301 f., followed by No 268 and poftfix No. 96, 331 at end followed by No. 87 

101 f.; 373 f : 339, after No 266 f, and before No 184 f and No. 87 1. Same text 
on 116, but No. 183 in third place 266 after No 268 

i$t f. 

$$$ f Same sign as No 204, facing left 
482, only sign on the seal. 

A plant pidograph, $37. 

Palm leaf, 42. The Egyptian sign »*»3, dcterm. for “ tree ”, is similar 

473- 

473- 

191. Probably sign No. 204. 


7$, Mowed by poftfix No. 68. 

161 at end followed by podfix No. 87. 

126 at end followed by poftfix No. 87, 340, 
RA. xxii, 99 f. 
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ai6 



320 f. at end followed po^x No. 87. 

*17 



Deftced tipi on 16, Aanding alone beneath the text 

zi8 



536. 

ZI9 

0 


188 On 32; an independent ugn beneath the text; 278 f. on line 3 , booftrophedon. 

319^ 

00 


*53 f. 

398 f- 

310 

tt 


335 f.! 3691 JRAS. 1912, 700 A; 536; 315» ILN. 1936 (in all placet followed by 
No, 165). 3$3 preceded No. 26$. 315 f.; 99; 337. 

330^ 

'S 


Accented form, 331 1.; 12 1. on line 3; 397 1. 

331 

<x> 


80 at end followed by poftfix No. 96. 

333 

6» 


409: 467, at end, followed by No. 97 (96). 

313 

V 

op 

333, text A: followed by Not. 368 and 188 (187), 30 t.; 37 ; 303 followed by No. 368. 
Value da. 

114 

0 


321 1,; 431. Cf. the Sumerian tignTEMEN, 317, value/A 478; 336 f. 



0 

400, line 3. Value tia. 

335 



349 f- 

336 

0 


No. 124 inierted in 219. 39a L, and note that No. 124 uiually comet 1. 

337 

0 


143 i 103 ; ILN. 1934, at end followed by No. 137. 

338 

0 


3895 35- 

339 



38. 77, ume figo 1 

*30 

0 


No. 96 interted in No. 219. 317 f.; i73f-i »*4 f-* 49 f-! 45f-t 54®» Thii 

tign it here either in the firft petition or it immediately foUowt the initial tign. 93 
at end followed by poftfix No. 87. 

330^ 

0 


161 f.; 430 after initial tign; 164; 6{ 66; 467 f.; 443 I. 



0 

204 twice before poftfix No. 66. 

331 

$ 


55* s 84. 

333 

0 


One of the moft frequently recurring ligat; and ntnally at the beginning. Sea Ko. 1x6. 
ILN. 1934 U rollowed fay No. iiB, 243 at end foJhnred by No. 87. 351 f.; 36 L 
Standi ^one on 486. 


0 


Apparently variant of No. 233. 147 f. 

i32i 

■0 


/iN. 1936 f., followed t^Na 178 { 3 »f.t 372 f-t 537 ^1 a3af-5 9^^-; ** f* 

333 within text 19 f.; $54 f-5 88 f.; 317; 393 f. 


■0 


334 f- 
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zjte 

>35 ^ 

>33^ 

>33^ 

*33-/ 

>33^ .t)^ 

*34 

a3<i Jl^ 

>sr f 
>3. 1 

'« i 
.*« T 

14> J 

>« 

- 8 

« 4 J g 

*45 8v 

h 6 I 

- < 

»+« ^ 

249 J( ^ 

*$0 Q 


I3« f-! 39 f- 

547 L ; ! 10 f.; followed by No. 47, and at end followed by No. 664. 186 at end followed 

by No. 96. ILN. 1924, at end followed by No. 664. 490 twice f.; 406. ILIf. 
1926 I., 266 ; 444 f. 

Accented form. 221 f.; 438 f.; 61 f.; 88 f 

Accented form. 79 f.; 76 f.; 178 f.; to f.; 400 f.; 105 f.; 344 f. ; 327 f.; 104 f. j 
148 f.; 468 f.; 498 f.; 407 f.; 126 f 

Accented form. 134 f.; 335 f.; 192 f , 543 f ; 345 f , 189 f 

478. But see 264^. 

445 f-; 59 See No. 130. 

83 f. twice; 15 1.; 47 f.; 319 f. 

Sign defaced, 3. 

52 f.; 302; 121 ; 20 f ; 175; 329; 336 

330 f- 

203 L 

174 f. 

276; 421 1. 

544- 
209 L 

252 f. 

553 ; 67 f.: 55. Value vs. 

574- 
182 f. 

46 f. Probably a musical inftrument. 

Delaporte, Cst. ii, pi. ixv, No. 15. 

*53. 

Gook in circle. ILN. 1924; ftandi between two vegetatioo ligni. No. 91 (on eitlier side). 
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.S. 

- 

Isv. 

•s* rflf- 


Sign deAiced. 379, with ^/4-sign. To b« compared with the Eg^mtian pidbogfaph ifr, 
** beetle,” and with the Sumerian sign GIR, * scorpion,” SEC., No. 4. 


ajal. 

52 

548 1. 
17s I. 

30a. 


257 ^ 

258 

259 

260 fyyi 


39'- 

253 f. on L. a, bouftrophedon. Similar to the Egyptian determ, for worm, Ennan, 
Grammatik, 313, No. aa. 


a6i 


AA/ 

AA/ 


l!f 

. 6 , j 

,6,i J( 

264 j 


loa f. Undoubtedly sign for water, and similar to the Egyptian sign, Erman, Grammatik, 
317, No. 5;. The Sabaean letter Mim is of the tame pidographic design, and to is 
tlve Phcenician. In a&ual form the Sumerian pidograph, A, “water,” SEC., 470, 
resembles the Indus script more than any known cognate sign. 

60 f. 


151. 


329. 

336, after No. 56, before No. 337. aoa f. 117 twice as a-No. 182-5. ai8 after No. 182; 
286 between Nos. 88-337; 30, before No. 195, after No. ia4^t 318, before 
No. tSa. 106 before No. 87; 97 f.; before la^; 30; 287, at end foU^ed I7 
determ. No. 195. 336 before No. 237. 202 f.; a8 f.; 387 f.; 168 f. { 187 f.; 

141 f.; 190 f.; 439; 286. 450 1. 189 f.j after prefix No. 333/ Valuers. 


2644 
364^ ^ 

•I 

illil 

•n 


Apparently two signs, 113. 

Accented form; 367 f. What ^ ^ | > 478 ? 


Accented form; 66. 
Probably two signs, 441. 
Apparently two signs, 113. 
439 Ligature. 
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389, «ign deAced. 

48 i/ter No, g 6 c ; 218 f.; before No. 182 ; 120 f., before No. 175 ; 278 1, after No. 96 ; 
552 f.; 81 f. and between 81^175 ; 120 f. j 369; 536 before No. 87. 23 ; 549, 
before No. 175. 215 s 77; 42; 541; 146; 263 at end before No. 87. 22a after 
No. 87^. 357 1.; 14 f.; after prefia No 232^, u on 82, both before j(ri-$ign ; lee 

aUo Mine series in the text, 314; and 468 f.; 114; 79 where prefix is No. a33f. 
342 f. 48 ; 47 (second and fifth signs); 8 ; and in text apparently beginning of a 
second word. 4^. 205 f. and third signs. 65 f ; 266 1. On 551 f after prefix 

126^ before/ri-sign, Mme sense as 14 ; 82 ; 431 after vowel sign /, No. 269^. 


266 

III 

429 after No. 75, before No. 2644; 425 before No. 113; 253 1.; 326 1.; 147; 63; 
94; 105; 68; 3; 168; 345; 170 at end followed by poftfix No 124; and 30 
followed by 124^. 77 f ; 414; 429; 456; 431. 400 f. on line 3. 541 ; 104. 

The combination of Nos 26^124 occurs on 251 with poftfix No 66 It will seen 
from these citations tliat No. 263 is usually followed by the poftfix No. 87, and No. 266 
by the poftfix No. 124 at the end of a word. 

t66i 

IH 

Doubled sign; 539; 54 

266c 

tH n 

No 265+266, two signs, 191. 

267 

1 

574 f. and 1. on both A and B. 126 followed by No 96. At end with No. 96, 395. 
321 f. on line 2. 

268 

Dill 

325 f., before No. 223. 6, t6; 13, 2 ; 50 after No 223, m all places before No. 188 or 187. 
54, etc. See 266S. 

269 

•1 

Accent on No. 109. 

26^6 

V 

Accent ? on No. 241. But on 448 f.; 432 f.; 366 f ; 257 f.; Delaporte, Cat. 1, pi. ii, 
T, 24 ; this is clearly a sign. See No. 159. 

270 

III 

41 : 372 : 361 at end followed by No. 96; 339 f.; 365 f ; 411 ; 220 ; 91 with No. 96. 

116 f ; 282 f. 

207 at end with No, 96: also 449; 246; 229; 418; 159; 143: 441; 31; 346; 
133- 453- 32tl. onbne2. 471. C., 19. 

*7* 

HI 

a7* 

llili 

301 between /iawa-sign and No 96. 460 f. 92. 51 f. 6. 311, with No. 96; 402; 

418. 

*75 

IHIH 

66 between No. lao and No. 87. 

*74 

HO 

253 f. See No. 162. 

123 between No. 120 and No. 87 ; also 466. 

27 ii 

1 

74 at end, followed by No. 87 ; 296 f.; 130, 400, line two ; 131 ; 39. See accentt 
Fand G. 

*75 

276 

m 

m 

Hi 

439, followed by No. 97 ; also 35 ; 227 ; 243 ; 249 314 before/r+sign. 

273 f. followed by No. 265 ; 548 f.; followed by No. 87. 
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!IS 


378 

M 

in 

378d 

INII 

HN 

Mas 

379 

N 

180 

1 

281 

UUUi 

383 

K 

383 

f 

384 

ts/ddii 

385 


386 


387 


288 

5 


548 f. t 156: 414, at end followed by No. 87. 3 ; 79 { 404. 470 f. 10$ £ aAer prefix 
No. J33f. 4*S- 

zii: 442; $$3. 144 f.: after prefix No. 333^, abo 344. 35 with No. 96. 43$ f. { 

after pnEx No. 48. 

Delaporte, Cm/, i, pL xxv. No. 15 ; 478 L 

This is a hapax and there is no similar combination, $35. Perhaps a prefix like No. 333^ -f 
No. 364 is to be underftood. Cf. 189. 

580, lie/ Cf. No. 66. 

383. 

436. 

144 f. 
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THE INDUS SCRIPT 
POSTCKIPT 

Since the preceding iludy of the Indus Valley script was made over a year ago I have, 
in the interval, completed my iludy of over 200 tablets in the moil archaic Sumerian script, 
excavated at Jemdet Nasr, 17 miles N.E. of Kish, in 1926. These tablets supply an almoil 
complete corpus of the moil archaic Sumerian signs, and, as they were found with a mass of 
painted pottery akin to the painted ware of the Indus Vdley, which accompanied the Indus 
Valley seals, it is obviously necessary to comment upon the relation between the two scripts. 
In the following iludy I shall refer to the new early Sumerian sign liil based upon the 
Jemdet Nasr tablets as PI = Piftographic Inscriptions from Jemdet Nasr, Oxford Editions 
of Cuneiforms Texts, vol. vii, Herbert Weld Colleftion of the Ashmolean Museum. In the 
Jemdet Nasr tablets we possess the earlieit large colleftion of tablets made by the people who 
invented the originally piflographic script used by the Sumerian people. 

As to the racial charadter of the people who invented the Sumerian script, as it appears 
in its earlieA known ftage of development on the Jemdet Nasr tablets, and on a certain few 
archaic ^one tablets of the same p>eriod from Nippur, Kish, and other unknown sites, I express 
the opinion that they arc Sumerian. In any case the language of these texts is Sumerian, 
although the grammar is in such primitive ^ate that the verbal system of Sumerian had not 
yet been attained. The signs have the same sense as in the later Sumerian texts. A few 
god names, which are Sumerian, such as the great trinity yin, heaven god, Enlil, earth 
god, Enki, water god, and lamma, the divine protedting genius, appear in these texts, but the 
determinative for god and in faft the entire sydlem of determinatives of the later Sumerian 
are almoA entirely absent. A good many new signs, unknown in later Sumerian, arc present 
in this archaic script, and some of them are identical with signs of the Indus Valley script. 

There is, then, definite lingui^ic evidence that the Jemdet Nasr and contemporary 
civilization of the Mesopotamian Valley at the time when the painted pottery was made, 
was Sumerian. On the Zoological side there is from the Jemdet Nasr texts the definite 
conclusion that the buffalo, Bos bubalis (No. 128 of PI.), is the well-known prehiftoric animal 
(represented by the Sumerian pidtograph DUN) which disappeared in Mesopotamia about 
2600 B.c. The archaic period represented by the painted pottery and tablets comes down 
to about 3500 B.C., and goes back to an indefinite period, certainly as early as 4000 b.c. There 
is also the a^onishing fadf revealed by the Jemdet Nasr tablets that the horse was in use then ; 
for the ideogram for horse (ansu-kur) ** ass of the mountain ” occurs as a pidtograph here. 
Of the important mammals occurring on the Jemdet Nasr tablets, viz. the ox {Bos primigenius), 
the buffalo, and the horse, one certainly occurs on the Indus Valley seals, the Bos primigenius 
(VS 3503, etc.) ; the bison (VS 3026, HR 26^7, DK 2137, HR 4348 et passim) is also 
charadferiilic of early Sumerian art (Hilzheimcr, Die JVilrinder im alien Mesopotamien, 10—13).’ 
As to the animal moil charadleriilic of the Indus Valley seals, with thin long nose, long 
forward protruding horns, and smooth body, I sugpil that the forward protruding horn 
is ilyliilic, and that this is the buffalo, so charadlcriilic of early Sumerian art, and the DUN, 
so common in the domeilic life of the Sumerian people from the moil archaic period until 
this animal disappears about the time of Sargon of Accad.* 

» I am sorry to dissent from Professor Langdtm regarding these idenuficauont, but seal VS 3503 (= No. 312) 
appears to me clearly to depift the Indian bison (^Bos gaurus), as do all the seals from No. 308 to No. 326, Similarly, 
the seals VS 3036 (=No. 333), HR 2657 (= No. 335). DK2137 (» No. 339), and HR 4348 (»= No 329) seem to 
me juft as clearly to portray the Indian humped bull (J?w imJtcut). So far as I am aware, the ios primigenios is not 
represented on the seals. Sec p. 70 supra .— [Ed ] 

• The buffido (^w bubalts) is illuftrated in seals 304-6 and appears quite diftinft from the unicorn commonly 
figured on the seals.—[E d.] 
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It is, however, on the epigraphical side that I wish to emphasize more definite conne^on 
between the mo£i archaic Sumerian script and the Indus Valley script than I was disposed 
to admit in my preceding iludy. The entire method of writing Sumerian pi^ographs in 
the upright and natural position exi^s on extremely few monuments which have survived, 
notably on the earlieil of all known survivals of writing, the piftographic ftone tablet of Kish 
(Langdon, Excavations at Kish^ vol. i, pi. xxad). The great mass of archaic Sumerian texts 
already represent the signs turned 90 degrees to the left. This was done to facilitate rapid 
writing from left to right, whereas the original pi^Iographs were written from right to left 
in perpendicular position. In the new sy^em every sign lies on its left side. Now the 
Indus Valley sy^em, which Aill retains many traces of its piflographic origin, remained true 
to its original principle ; the writing £Iill runs from right to left and the signs Aill retain their 
upright position. Obviously any comparison of the Sumerian signs with the Indus Valley signs 
mu£l; be made after turning each Sumerian sign 90 degrees to the right, thus bringing it 
into its original upright position. By utilizing the new material in PL, which provides 
far more ancient and extensive material than in REC.y employed by the author in his preceding 


^ludy, the 

following liil of signs can be compared : — 

1. 

No. 

15 == PI. 84, “ gre*t.” 


No. 

16 is, therefore, plural of No. 1$. 

3. 

No. 

3 -0 PI. 35, -j- *«fJ, “ half.” 

3. 

No. 

8 PI. 6, trt “ ftooe," “ jewel.” 

4 - 

No. 

33 «= PI. 346, gng, “ beans ” or ” peas ”. 

?• 

No. 

39, cf. PI. 360, ^ . 

6. 

No. 

37 = PI. 393, disappeared in later Sumerian. 

7. 

No. 

63 = Sum. ng, “ to die,” “ dead.” 


8. No. 66 CB PI. 408, ^ so in secondary position. Very common in J—N, but disappeared in later Sumerian. 

Value unknown. 

9. No. 68 = PI. 135, pidure of a plough, values of hi, fin, engmr, urn. 

10. No. 70 PI. 44, Y/ • «iiuppesr«d in later Sumerian. 

11. No. 71. This sign is so nearly identical with the form of in its secondary porition, PI. 338, 

values a, tnm, that the forms may be identical. 

13 . No. 83 ; cf. PI. 144, possibly the pidograph of the date palm, values sng, giiimmnr. 

15. No. 98 PI. I a, , disappeared in later Sumerian. 

14. No. 100 = PI. 370, , value /a/, “ lacking,” missing,” “ to weigh/’ ” bind.” 

15. No, 113, perhaps Sum. ^ tad, ** open.” 

16. No. 364 ss PI. I, values a}, nun, dil. Cf. value ra, suggefted from BiihmL 

16. No. 365 == PI. 41, tai, “ double,” “ pair.” 

17. No. 366 = FI. $7, es, three. Used as a syllable, not as numeral, in Indus script and imiall^ to in PI. 
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i«. No. 276 = PI. 64. jjj 

19. No». 277-8, cf. PI. 75-6, j j| j and j j | j *■ 

ao. No. 283 = PI. 192, mviem, pag. Jar. 

Among the identifications above, (a) has the value but the BrShml value ka ; (14) 
value /«/, la, but Brahml ga. If the two main hypotheses be assumed as true, (i) the identity 
of the Sumerian and Indus signs, (2) the derivation of the BrShml chara£lers from the Indus 
signs, then it muA follow that the Aryan Sanskriti^s gave values derived from their own 
language to these charaflers. In other words they knew the ideographic meanings, translated 
them into Sanskrit, and derived the syllabic values from the Sanskrit words. 

The conneflion of this script with Sumerian is favoured by the many similar or identical 
signs noted in the sign li^l and in the new comparisons above. There is also the extraordinary 
that both Sumerian and Indus Valley scripts freely employ numerical ideographs as 
syllables and that the two both read from right to left. 

OXFOBD. 

13/4 Jaly, 1928. 



Chapter XXIV 

HOUSEHOLD OBJECTS, TOOLS, AND IMPLEMENTS 


T he objeAs described in this chapter have all been found in houses and buildings 
at Mohenjo-daro. Those whose uses are obvious come at the beginning of the 
chapter and those of uncertain or unknown use at the end. In each section ilone 
objefts arc described firft, followed by objedls of pottery and other materials. 


Proof of 
Agricokoro. 



Querm (PI. CXXX, i6 and 17 ; PI. CLVII, 54) 

Judging from the very large number of saddle>querns found, the only form of quern 
apparently used at Mohenjo-daro,^ agriculture muft have been in a flourishing ftate at that 
place. As far as we know at present, wheat was the principal corn that was grown. Samples 
of this cereal have been found in several parts of the site, badly carbonized, but otherwise 
sufficiently well preserved for the species to be identified. No samples of barley or other 
forms of grain have yet been found, but it is quite possible that barley or rice was grown as 
a food for the lower classes. 

The better made querns are almo^ invariably made of basalt; in one case grey granite 
was used. They arc all very much worn, the depression in some of them being as much 
as 5 inches deep, so that only the end of a ^one muller could have been used. The grain 
appears, therefore, to have been pounded rather than rubbed. 

The average size of these querns is 2i by 9 inches. The mullers, one of which is shown 
lying on its quern (PI. CXXX, 16), arc usually natural pebbles averaging ri inches long by 
4 inches in diameter. Only the ends of these mullers seem to have been used, to judge 
^e bruising of the ^one. Sometimes blocks of red sandstone or quartzite were used as 
querns ; and from the frequent irregularity of their bases one muii suppose that they were 
intended to be partly sunk in the floor of the house or courtyard. The upper surface of a new 
quern was roughly dressed flat and then by much use was worn into a deep groove. 

None of the querns can be dated to any particular period by either thdir shape or the 
iione of which they are made, and they are found at all levels.* 


* The ciicultr revolvinf quern doa not occur in rither Meiopotanut or EgTpt until late tiinea. k ii £tiown in 
India from about the lecond century a.c. 

* Similar laddle-querai are known in bodi Egypt and Meaopotamia and at Anau, where th^ date from very early 
times. Th^ an always worn into a deep concave ihape fay the rohing of a long Acme to and Gro. Tlu|y ate alto common 
in the hiftoiic period in India. 


45* 
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No. 16 in PI. CXXX (VS 1925) is really a large natural pebble of basalt, 17-5 inches DMcriptwat. 
long by 9-^ inches wide by 4 inches high, whose centre has been very much worn down. 

Six feet below surface. House XXV, VS Area. 

No. 17 in the same plate (VS 790), which measures 19 inches long by 11*5 inches wide 
by 6 inches high at the ends, is a very roughly dressed pebble of sandAone. Two feet below 
surface in House XVIII, VS Area. 

No. 54 in PI. CLVII (HR 74 *)j which is of basalt, is somewhat better made. It has 
roughly fashioned feet for use on a brick pavement. Five feet below surface. Southern 
end of Chamber 3, House II, Block a, HR Area. 

Pumpclly’s suggeftion that the similar querns found at Anau were made by craclung Mode of 
apart a small quartzite boulder and rubbing together the two new surfaces till they became mannloctiuro. 
flat seems likely to be correft.^ Mo^ of the querns found at Mohenjo-daro have curved 
bases, which were roughly dressed. It was probably found that the natural surface of the 
two halves of a boulder allowed of too much rocking and that it was necessary, in consequence, 
to roughen the surfaces. 


Palettes (PI. CXXX, n and 31 ; PI. CXXXI, 39 and 40 ; PI. CXXXIII, 4-6) 

Stone palettes of good workmanship are not often found at Mohenjo-daro. Four 
examples, in slate, of especial intcreft arc described below 

No. II in PI. CXXX (VS 416) measures 12*3 by 8-8 by o-8 inches. It is beautifully DMcriptiMM. 
made and one side shows evidence of much rubbing, but no trace of colour is left. Level, 

3 feet below surface. House XIX, Block 3, VS Area. 

No. 31 in the same Plate (VS 1853) measures 11*5 inches long by 4*3 inches at its wideft 
part by i’2 inches thick. At firil sight it appears to be a ilone adze, but it has no edge. 

It is slightly irregular in shape, especially at the rounded end, and neither side shows any 
trace of rubbing. Level, 4 feet below surface. House XXV, VS Area. 

A fragment of ^lone (VS 2894) found in the same area muft have been part of a palette 
very similar to No. 31. It measures 4-85 inches wide and 1-45 inches thick ; the length 
cannot be determined owing to breakage. Level, 3 feet below surface. Room 65, House 
XVII, Block 2, VS Area. 

Another palette found in the SD Area (SD 2577), made of dark grey slate, measures 
4.7 by 4*25 by ‘95 inches. Both faces show signs of very considerable use, the centres of 
^rh being very much worn down on both sides. This palette seems originally to have been 
considerably longer, for a frafture at one edge has been partially rubbed down. There is 
a trace of red pigment on one side. It was found in Chamber 18 of the Grea^ Bath at 
a level of 7 feet below the surface. 

These palettes are all made of a very dark coloured slate, with the exception of SD 2577, Material aad 
which is somewhat lighter in colour. They were probably used for rubbing down hsematite um. 
and other colours for cosmetics or for painting pottery. We have not found the mullers 
that were used with these palettes, but these also were probably made of slate. 

Ordinary flat pebbles, as shown in PI. CXXXI, 39 and 40, were also used as palettes, Usa of flat 
and even neatly shaped rectangular pieces of sandstone ^ 1 . CXXXIII, 4-6). Some of the pabWas. 
latter show evidence of much wear, and as the majority were found in houses they 
were probably used in the preparation of cyc-paint and other pigments. 


‘ EKpleratiKU in TurktOnn, ml ii, p. 477. 
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FlakM Mid 
oorM. 


No tliort 

BakM. 


PoUilMn. 


DMcriptioiM. 


Flint Implements (PI. CXXXI, 1-19) 

The flint implements found at Mohenjo-daro arc of the simplest description, moft of 
them being long flakes that were probably used for cutting up meat and for o^er household 
purposes. Both the flakes and the cores from which they were struck are found in nearly 
all the houses. Indeed, it is probable that flakes were ftruck by the servants of the 
household whenever an implement of this kind was required. 

No specimens of the short flakes, both notched and unnotched, that are so common in 
the early periods of Babylonia, have been found at Mohenjo-daro, nor any traces of pottery 
sickles ; and it is evident that flint was not used in the manufa£hire of sickles as it was in both 
Sumer and Elam. Nor are the well-finished lanceolate and leaf-shaped flint arrow-heads, 
that are such a feature of the earlieft periods of Sumer and Elam, found at Mohenjo-daro, 
though they are known in other parts of India. We do not yet know what lies hidden in the 
Early Arata of Mohenjo-daro, but from the Intermediate and Late ftrata it is evident that in 
those periods metal working was in an advanced ^ate and flint implements were no longer in 
great demand. The art of working flint had, however, by no means languished, for we 
find this and allied materials in almoU universal use for the manufafbirc of beads and 
weights. The latter, especially, are beautifully made, being fir^ flaked into shape and then 
ground. 

The form of flint mo^l used at MohenjcMiaro was a brownish-grey chert which was 
often mottled. Neither flakes nor cores show any trace of patina. 

Besides being used for ilriking flakes from when required, the flint cores found had 
in some cases been used as rubbers, e.g.. No. 13 in PI. CXXXI (DK 774), whose edges near 
its point have been rubbed down and slightly polished. This core is 4* 15 inches long and 
comes from Space 7, Block i, Seftion C, DK Area, 4 feet below the surface. The tip of 
No. 14 (E 80), which is 4 inches long, has been rubbed down to a rough edge and may have 
been used as a burnisher. This la^ was unearthed in the ^reet between Houses I and 11 , 
Trench E, M, DK Area. Level, 4 feet below surface. 

The sides of two flint flakes (HR 1821 and DK 2361) had evidently been used as 
polishers and in consequence were greatly worn down. 

Three flint implements have been found which may have been used for agricultural 
purposes ; they seem too big to have been used as weapons of oflence or defence and are 
too unfinished to be any kind of tool. They are reftwgular in shape and very roughly 
flaked. The cutting edge has two sloping sides and the long sides m the implement are 
square cut. Nos. 17 and 19 have slightly convex faces, but those of No. 18 are plane, or 
pra^cal]||r so. In conception these implements are not unlike the shoe-lail celts of the 
Danubian culture, except that they are not ground and lack the planO-txmvex appearance 
of the Danubian specimens.^ In fiiA the examples found at Mohenjo-daro appear never 
to have been used ; they give the impression of being unfinished, and it may have been 
intended to grind thar sur^ces. 

No, 17 in PI. CXXXI (VS 1218) is 102 inches long by 4" 3 inches wide at the edge and 
3- 2 inches at the butt; it is 2-1 inches thick. Roughly made of light grey and brown mottled 
chert; neither in finish nor in the quality of the ftone does it approach No. 18. Level, 
3 ft. 6 in. below surface. House VIII, Block 2, VS Area. * 

No. 18 (B 728) is 9'9 inches long by 4* 15 inches wide at the edge and 3 inches wide at 
the butt; it is 1*4 inches thick. It has been carefully chipped into sJ^pe fkm chert of good 


These were used u hoes, and it is possible chat the examines from Mohenjo-daro were employed u ploughshares. 
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quality and is dark grey in colour. Level, 6 feet beiow surface. Street between Blocks 2 
and 3, B Seftion, DK Area. 

No. 19 (VS 2079), which is broken, is 9-3 inches long by 3-5 inches wide near the edge, 
and an average thickness of 1-75 inches. It is made of coarse brown chert and unfinished. 

Level, 5 feet below surface. North-weitern corner of House XXV, VS Area. 

Dish-Borer (PI. CXXX, 35) 

This is the only ^tone drill (VS 256) that has been found at Mohenjo-daro. From its Egypt, 
shape it mu^ have been used to fashion the interiors of Aonc bowls and dishes. The 
implement is made out of a hard, greyish-black ^tonc resembling a fine-grained basalt. It 
measures 7-4 inches long. The upper side is slightly concave, the bottom convex, and the 
two ends are very Arongly bevelled. This drill was worked by means of an upright forked 
ftick that fitted the recesses in the sides. It is not known whether the movement was circular 
or to and fro, but either way would be quite effedfual. A very similar drill has been found in 
Egypt, but its date is uncertain.^ Level, 4 feet below surface. House XXIV, Block 3, 

VS Area. 

Burnishers (PI. CXXX, to, 32, and 36) 

Nos. 10 (HR 4612) and 32 (L 514) are spindle-shaped objedls of highly polished chert Triancular 
with the ends tapering to blunt points. They arc triangular in sedlion, but with the angles ahapa- 
rounded off. No. 10 was found 2 feet below the surface in House LIV, Block 7, Sedtion B, 

HR Area ; and No. 32 was unearthed at the level of 2 feet below the second pavement in 
Chamber 30 of L Area, and belongs to the I^te Period. A portion of each is unfortunately 
mis»ng. 

No. 36 (C 1853) measures 7 inches long and is 0 65 inch thick in the middle. It is 
made of polished chert. It resembles in every way the two burnishers juil described. I^vel, 

3 ft. 9 in. below surface. Chamber cadt of Room 25, Block 11, Sedlion C, DK Area. 

These burnishers could have served several purpose, but from the very’ hard ilone Uaad on matala. 
of which they are made and the care with which they were polished, it is probable that they 
were used on metal. The ladt especially is a fine specimen of the lapidary's art. 

Mace-heads (PI. CXXX, 1-3 ; PI. CXXXIV, 25-30) 

Mace-heads of ftone were certainly used as weapons by the inhabitants of Mohenjo-daro ; Mntorinlt. 
they have been found in sufficient numbers to show that they were in common use. They 
were made in alabailer, sandstone, chcrty-limeifone, and also in a hard, green-coloured ftone 
somewhat resembling slate. 

Three diftinft types occur, namely, (a) pear-shaped, {V) lentoid, and (c) of the shape Types, 
shown in PI. CXXXIV, 27. 

^ype {a) (PI. CXXXIV, 25 and 26).—^The macc-hcads of this type closely resemble 
specimens that have been found in Elam, Mesopotomia, and Egypt from the earliest times. 

No. 25 (VS 679) is well made and shaped, of a hard black ^lone * which is highly polished. Paar-shaped. 

It was found at a depth of 6 ft. 6 in. below the surface, and is of Intermediate date. 

House XXI, Block 3, VS Area. 

No. 26 (HR 4625) is of alabaAer. It was found quite fortuitously by a basket-boy ju.ft 
outside the HR Area. 


* Petrie, Tools and Weapons, pi. lii, fig. 73- 


* Hornblende (?). 
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UutoU. Type (b) (PI. CXXX, r-3 ; PI. CXXXIV, 28-30).—No. 28 in PI. CXXXIV (DK 2862) 

is made of well-burnt pottery and there is, therefore, some doubt whether it really is a mace- 
head. It certainly resembles one in shape, but the hole through it is the same diameter 
throughout. Ea^ of Room 5, Block 2, Se6Hon B, DK Area. Level, 4 feet below 
surface. 

No. 29 (VS 2393) is made of a hard olive-green ^one with a smooth, but unpolished 
surface. Its hole is very regular, but the circumference of the mace-head is not a perfeA 
circle. It was found 6 feet below the surface of the ground and is of Intermediate date. 
V^e^lern side of House XIII, VS Area. 

No. 30 (HR 4078) is of sandAone with a smooth, but unpolished surface. It, too, is 
irregular in shape, but has a well-drilled hole. It was found 3 feet below the surface in 
Se£bon B, Block 5, House XXVII, Room 31, of the HR Area, and is of the Late Period. 

Nos. 1-3 in PI. CXXX are illuArations of the same type of weapon :— 

No. 1 (VS 1957) is 4-2 inches in diameter and 1*8 inches thick, and made of a compact 
cream-coloured limeifone. The hole is *6^ inch in diameter at the surface on either side 
and slightly smaller in the middle of the Aone. Level, 6 ft. 6 in. below surface. Room 113, 
House XVII, Block 2, VS Area. 

No. 2 has no catalogue number ; it was picked up outside the area of excavation. It is 
made of grey granite and measures 2*85 inches in diameter by 1-35 inches thick. The hole 
through its centre is m inches in diameter at each end and 0*65 inch in the middle. 

No. 3 (VS 3046), which is of a dark-coloured slate, is 4-4 inches in diameter 
and 1*65 inches thick. The hole through its centre is 0 8 inch in diameter throughout. 
Level, 4 feet below surface. Room 66, House XVII, Block 2, VS Area. 

VS 74 (not illuilrated) is a mace-head of alabailer, which measures 4-05 inches in diameter 
and M inches thick. Its hole is also of the same diameter throughout, namely, 0*6 inch. 
AlabaAer is a very soft material for a weapon of this kind, and it is doubtless for this reason 
that this macc-hcad is rather badly damaged. Level, i foot below surface. 

Effaeliva There is no doubt that the Icntoid-shapcd mace-head was a very cflfedtivc weapon, even 

waapoB. though the edge-like ridge around the middle was rarely sharp. Moft of these heads were 

carefully made and they were, no doubt, valued possessions. 

Ehm and Egypt The lentoid type of mace-head is found in both the Intermediate and Late levels at 
Mohenjo-daro, and has also been found at Susa made in lime^one.^>' It does not seem to 
occur in the ancient sites of Mesopotamia, but a disc-shaped mace-head is found in the middle 
prcdynaftic period of ancient Eg3T)t. The latter, however, differs in some respefts from 
the Mohenj<^aro type.* 

Paitially (0 (PI. CXXXIV, 27).—^The only specimen of this t^ (HR 5035) is made of 

pailMratsd. alaba^er and has been badly weathered. Though the shape is very unusu^—especially 
the beading around the hole at the base—the same type has been found at Harapffl, but 
made in copper or bronze. The hole by which it was fitted to the shaft does not perce 
through the head ; it only extends about three-quarters of the way through. This mace- 
head, which is of Intermediate date, was found 6 feet below the surface in Section B, Block 3, 
House XVI, Room 31 of the HR Area. 

1 Mlm. DH. tn Pmt, t. i, p. 194, fig. 4x0. 

* De Morgan, I4 PrfiiMrt OfU»t 4 U, t. iii, p. lot, fig. la. 

> The lentoid form if, however, known in pre^ynaAk Egypt See Brunton and Oston-Thompeoa, The BtuUriem 
CMHtetitK, pi. liii, fig. 9. 



HOUSEHOLD OBJECTS, TOOLS, AND IMPLEMENTS 


461 


The same kind of beading as around the base of the above mace-head is to be found 
in several mace-heads from Anau ^; the shapes of these are, however, entirely different. 


The form of the holes through these mace-heads is the same in all but those of Type Bicomcal bolw. 
(c), which in shape also is radically different from the others. Similar biconical holes are 
known in the mace-heads of ancient Egypt, Mesopotamia, and Elam. They are thought to 
have been bored with the aid of wet sand and a hollow reed,* the boring being certainly done 
from both ends. 

The pear-shaped mace-head is a very common type all over the ancient world, especially P«ar-«bap*d 
in very early times. It was used by the neolithic Cretans, in early Thessaly, by the people mac*, 
who occupied Sardinia in the chalcolithic period, and by the peoples of the Caucasus and 
Danube regions. It was common in pre-dynaftic Egypt as well as in the early dynaific 
period, and it was extensively used by the early Sumerians.* 

Mace-heads were probably not used bare, but lashed all over and thus firmly secured Method of 
to a shaft. The latter was probably made of wood or, as Professor Petrie sugge^s, of hide,* eecurinf to 
which had a certain amount of spring ; and care, therefore, had to be taken that the head was eboit. 
firmly secured to it. And it is likely that the lashings were of raw hide, which if applied 
green, would have become taut on drying. The mace-head is not used in Sind at the present 
day, but it ftill survives among^ the tribesmen of Mesopotamia, where, made of bitumen 
and pear-shaped, it is carried by nearly every man on even quite short journeys abroad. 

fVeigh/s (PI. eXXX, 25, 26, and 34 ; PI. CXXXI, 20-35 ; CXXXllI, 9) 

The large number of weights that have been found at Mohenjo-daro, in small houses 
as well as large, suggests that the housewife realized the necessity of checking the weights 
of the goods she purchased. These weights range from large examples that had to be lifted 
with a rope or metal ring to very small ones which were probably used by jewellers for weighing 
precious metals. The majority are cubical in shape, quite unlike those used in Babylonia. 

We have as yet found no scales ; probably these were of very simple pattern, and if they 
were made of wood, as seems likely, they would have perished long ago. 

The large number of the weights found is remarkable. I do not think any ancient 
site outside India has produced so many. They arc not found in any special place, which 
might be a manufactory, but are well distributed all over the city. The careful way in which 
they are made and the hard stone of which they are composed suggest that the authorities had 
some surveillance over their manufacture; it may be that the use of false weights was a 
penal offence. 

All the weights found at Mohenjo-daro have been examined and weighed by 
Mr. Hemmy, formerly Principal of the Government College, Lahore, whose results arc given 
in Chapter XXIX. 

According to their shape the weights can be conveniently divided into seven types:— Diviuon into 

typM. 

(a) Cube-shaped. 

(i) Spherical with flattened base and top. 

* Pompelly, Excavations in TurktBau, voL i, pi. 167, fig. 390. 

* Datem of European Civilization, p. 24. 

» Mtckty, Sumersan Palace and" J" Cemetery at Kish, Field Mii»eum, Chicago, pL xxxvii, No. 3. 

*■ Petrie, PrekiBoric Egypt, p. 22. 

H h 
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MktorkL 


DMcriptioiu. 


Ruity of 
typ*. 


(f) Cylindrical with flat base and top. 

(d) Weights with hole for suspension. 

(r) Barrel-shaped. 

(J) Cone-shaped. 

(£) Hemispherical. 

Type (a) : Cube-shaped freights (PI. CXXXI, 20-35).—Cube-shaped weights were by 
far the moil commonly used. I^metimcs the cube is perfedl, sometimes one measurement 
is smaller than the other two. The smalleil weight that has been found of tlus type (DK 140) 
measures 0*3 by 0-3 by 0-25 inch, and the largeil (B 165) 6-8 by 6-0 by 3*8 inches. 

Weights of this type were always made of chert, which is often beautifully banded or 
mottled. They were flr^ roughly flaked into shape and then ground, and Anally carefully 
polished. An imAnishcd weight (VS 3210) has been found that had only passed the ^lagc of 
being flaked into shape (PI. CXXXIII, 9). This specimen measures 4 inches square by 
3 inches high, and was found 8 feet below the surface in Room X13, House XVII, Block 2, 
VS Area. 

Type {b) : Spherical weights with Flattened Base and Top (PI. CXXXI, 60 and 61).— 
Only six weights of this type have been found up to the present. The smalleil of these 
(DK 2032), which is made of chalcedony, measures 0*7 inch in diameter at its equator and is 
0-55 inch high. The flat top and base are 0*45 inch in diameter. Level, 4 feet below 
surface. From the ftreet ca^l of Block 4, Sedion B, DK Area. 

The dimensions of the next in size (C 2974), which is made of flint, is 0-74 inch in 
diameter at its equator and 0*5 inch in height. The top and base are 0-5 inch in diameter. 
Its weight is 6- 7 grammes. Level, 6 feet below surface. 

DK 1265 is I-1 inches in diameter at the equator and 0-9 inch high, with the top and 
base 0‘ 7 inch in diameter. It is made of chalcedony and is unfinished ; there is no trace of 
polishing. Level, 2 feet below surface. Room 22, Block 4, Sedion B, DK Area. 

DK 2255 is I-1 inches in diameter at its equator and 0*9 inch high. The top and base 
arc 0-65 inch in diameter. It is made of agate and weighs 27-2 grammes. Level, i ft. 6 in. 
below surface. Room 17, House VIII, Block 3, Sedion B, DK Area. 

The two weights illudrated in Pi. CXXXI, 60 and 61, are both of large size. No. 60, 
the fird and larger (VS 1821), is beautifully made in a hard, yellow limedone and measures 
5-15 inches high. It weighs 5-556 kilograms, and was found i foot below the surface of 
the ground. House IX, Block 2, VS Area. 

No. 61 (VS 1173) made of cherty-limedonc and is unfinished. It bears pick- 
marks all over its surface which it was perhaps intended to remove.* It dands 4-35 inches 
high. The weight of this objed is now 2-792 kilograms, but if smoothed down it would 
have weighed considerably less than this. Level, 2 feet below surface. Between Houses 
XVIII and XXXIII, VS Area. 

With the exception of DK 1265 and VS 1173, these six weights were very carefully 
made. The rarity of specimens of this type suggeds that they were used for some special 
purpose. They have not been found in Mesopotamia and arc unknown in Egypt.* 

T^e (c) : Cylindrical Weights with Flat Base and Top (PI. CXXXI, 41).—The weight 
that is illudrated (HR 19) is the only example of its type that has been found up to the present. 

* It should be noted, however, that this parricular weight is f«a6jcidl7 half that of VS tSai, vsduch leads one to 
lusped that no further finish vras intended. 

* A weight of this from Aphrodiaiai in Curia, is in the Ashmoleun Museum, Oxford. The type it said to 

occur alto in Paleftine. 
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It measures i*8 inches in diameter by 1-4 inches high, and was found close to the surface 
of the ground. 

Type (d) ; Weights with Hole for Suspension (PI. CXXX, 25, 26, and 34).—Three heavy Puforated 
conical ilone objefts with holes bored in their tops for a cord were probably used as weights, weiglits. 
Their careful finish and great size make it unlikely that they were used as loom-weights. 

No. 25 (HR 4618) is made of green slate and has a carefully smoothed surface. It is 
8 inches high and its flat, semi-polished base is 5-8 inches in diameter. Holes, each 0-95 inch 
in diameter, bored diagonally downwards on cither side of the apex, meet in the middle of the 
top of the ftone. Level, 4 ft. 5 in. below surface. The weight could not be determined 
satisfaflorily owing to the ^lone being badly chipped. Room it. Structure L, Block 7, 

HR Area. 

No. 26 (DK 3079), which is of grey limestone with a roughly finished surface, 
is 9*9 inches high. Its smooth, but unpolished flat base is 5-5 inches in diameter. There 
is a V-shaped hole through the apex, as in No. 25. Its weight is 10-262 kilograms. Level, 

I ft. 9 in. below surface. Room 2, House I, Block i, Sedfion B, DK Area. 

No. 34 (VS 1899), tnade from light green slate, is 5-9 inches high, and its slightly 
concave base, which shows the polish of much wear around the edge, is 7-1 inches in diameter. 

The V-shaped hole through the apex is o- 85 inch in diameter. The weight is 6- 903 kilograms. 

Level, 6 feet below surface. From Room 15, House VIII, VS Area. 

These three weights were probably slung on a rope or metal ring. If the latter, the ring Handlet. 
muif have been included in the weight, and the weights, therefore, without such rings, would 
in consequence be only approximate. With such heavy objedls as these, one would have 
expefted to find evidence of a great deal of wear at the edges of the base where they were 
presumably dragged along the ground. No. 34 alone shows traces of this kind 
of wear. 

A weight, which is similar to these in every respedl,^ has been found, in conjunftion with N*L 
painted pottery, at Nal in southern Baluchi^in. Weights of this shape are also known 
at Harappa in the Panjab and are ilill in use in India. I can find no evidence of 
their occurrence outside India, despite their simple and somewhat obvious shape. 

Type (e) : Barrel-shaped Weights (PI. CLIV, 5 and 7).—Only three examples of this 
type of weight have been found at Mohenjo-daro, though more specimens are known from 
Harappa. 

No. 5 (HR ii 15) is made of a dark-grey slate with an unpolished surface. It is slightly Detcription. 
chipped at one end, and measures 1-92 inches long by 0-55 inch in diameter in the middle 
and 0-3 inch at the ends. Weight 14-019 grammes. Level, 2 ft. 6 in. below surface. 

Court of House VII, Block 3, Seftion A, HR Area. 

No. 8 (VS 2509) is 2-18 inches long by 0-79 inch in diameter in the middle and 0-4 inch 
at the ends. It is made of a hard black ^lone,* and weighs 33*553 grammes. Perfeft and 
moderately polished. Level, 5 ft. 6 in. below surface. House XII, Block 2, VS Area. 

C. 315 is made of a hard black ftone similar to VS 2509. It is 3 3 inches long by 
0*85 inch in diameter in the middle and 0-5 inch at the ends. As this weight was in places 
very badly chipped, it was not weighed. L^el, 6 feet below surface. Chamber 14, Block 12, 

Se^on C, DK Area. 

This type of weight was used in Egypt, where it was frequently made of hsmatite. It Known in 
is found in considerable numbers in Mesopotamia, where in early times (pre-Sargonic) it Ecypt. 

’ ‘ Mem. Arc A. Surv. Ind., No. 35, pi. xv (#), 78. 

* Apparently hornblende. 
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Varieiu. 


Grooved ttom. 


Lead object. 


was made of limestone and even alabaster, and in the later periods of hematite. Weights 
of this shape were also common in early times in Elam, where they were made of limeftone, 
marble, granite, and other ftoncs. 

Type (f) : Cone-shaped Weights (PI. CLIV, 6).—No. 6 (DK 3131) is a conical objefi 
of hard black ^lone that may possibly be a weight. It measures 0-95 inch high with a flat 
base 0-72 inch in diameter, and is 1^-264 grammes in weight. It is well made and carefully 
polished. Level, 3 feet below surface of ground. From ^rcet between Blocks i and 2, 
Seftion B, DK Area. 

A piece of lead of conical shape (L 418) found in Chamber 104 of the L Area is thought 
to be a weight. Unfortunately, it was so corroded that its weight could not be ascertained 
with accuracy. It measures 1-4 inches high and has a flat base 0-7 inch in diameter. From 
its level it can be dated to the Late Period. 

An objeft that may possibly also be a weight is seen in PI. CXXXIV, 21. It is made 
of a hard black ifone and stands 2 inches high. As at firft it was thought not to be a weight, 
it was not put on the scales. 

Type (g) : Hemispherical Weights .—A limestone objeft (DK 7056), which is hemi¬ 
spherical in shape, 0*85 inch high and with a flat base 1-05 inches in diameter, is thought to 
be a weight. It weighs 26-5 grammes. 

Weight of Indefinite Type .—VS 467 is a piece of limeilonc, weighing 13 grammes, which 
is slightly irregular in shape with a flattened top and base. Though irregular in shape, there 
is reason to think that it may have been used as a weight. Level, 5 feet below surface of 
ground. Room 4, House XXI, Block 3, VS Area. 


Net-Sinkers (PI. CXXXIII, 21 ; Pi. CLVII, 61) 

This curious objeft (PI. CLVII, 61, DM 285), of Intermediate date, appears to be a net- 
sinker. It is made of limeftonc and measures 2-5 inches high ; its flat round base is 
1-4 inches in diameter. A shallow groove, 0’I5 inch wide by o-1 inch deep, cut entirely 
round the ilone, even across the base, was doubtless intended for a cord. Level, 7 feet below 
the surface. 

A large circular piece of lead (L 394), measuring 6-7 inches in diameter and i'4 inches 
high, was found juil below the surface of the ground in Chamber 88 of L Area. It is flat 
on one side and slightly rounded on the other, and there is a roughly bored hole through 
the centre which, being almoft square, seems to have been made with a chisel. From the 
flat base two holes were bored diagonally, one on each side of the central hole, which they 
joined in the middle of the object. Judging from the roughness of its surface, this net-sinker 
was caif in sand. The illustration in PI. CXXXIII, 2i, shows the underside of this objeft. 


Wkemones (PI. CLV, 8) 

A considerable number of ^one objeAs that have been found at Mohenjo-daro appear 
to have been used as whetAones. But the great majority of them are natural pebblesrof slate 
or sandiltone, and no attempt was made to bore or groove them so as to hang ^em on a cord, 
or to shape them in any way. Only the hone or rubber, which is illu^rated and which is 
made of sandftone, was cut into a more or less regular shape. It was found at a level of 
4 ft. 6 in. below the surficc. 
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Attvih (?) (PI. CXXX, 24) 

Two objcfts of hard sandstone, both very carefully shaped into an animal form somewhat Stone •niiwla. 
resembling a mongoose, seem much too heavy to have been children's toys. It is sugge^ed 
that they were perhaps used as anvils for fine metal work. That shown in PI. CXXX, 24 
(D 457 )» measures 6 5 inches long by 2-i inches high. The round eyes are very slightly 
in relief, and the legs short and rudimentary. I.cvcl, 5 ft. 6 in. below surface. Webern 
end of Trench D, DK Area. 

The second objcdl (HR 2592), which is not illu^rated, is 3-1 inches high and is very 
similar, though not so well made as the firft. Level, 3 ft. 6 in. below the surface. Court 
of House VII, Block 3, Seftion A, HR Area. 

Z,^//tcer(Pl.CXXXI,43and46 ; PI. CXXXIII, 10 and 11 ; PI. CLVIII, 14) 

No. 10 in PI. CXXXIII (VS 2540) is a fragment only and measures y -1 inches long by Bavalliaf. 
o- 9 inch thick. It is of alabailcr, and well made and cut. The ^raight edge of this lattice- 
work is slightly bevelled, doubtless for the purpose of securing it in place. Both surfaces 
are perfeftly flat. Level, 6 feet below surface. House XIII, Block 2, VS Area. 

No. 11 (VS 2766) in the same plate is made of the same ^fonc as the aliove, but is badly 
weathered. It now measures 4-8 inches long by 0-95 inch thick. Level, 7 ft. 6 in. below 
surface. Room 76, House XIII, Block 2, VS Area. 

These two fragments of lattice-work do not belong to one another ; they were probably Windows, 
used for covering windows. Their design coupled with the natural transluccncy of the 
^one of which they were both made muil have made them elfeftive window ornaments. 

A few fragments of pottery have been found at Mohenjo-daro that also appear to have Pottory 
been gratings. They arc all flat pieces of pottery made of a porous clay, light red in colour irntinga. 
and containing a little lime. The baking is rather harder than usual. 

No. 46 in PI. CXXXI (DK 1462), which is 0-95 inch thick, is typical of many other 
pieces. The incisions were roughly cut with a knife. Ixvcl, 3 feet below surface. Space 13 
between Blocks 14 and 13, Seftion C, DK Area. 

The fragment (C 160) illuilrated in No. 43 of the same plate is rather more elaborate 
in design, and is further decorated with roughly scratched lines. I^evcl, 4 feet below surface. 

Room 8, Block 12, Seftion C, DK Area. 

A grating illustrated in PI. CLVIII, 14, differs from the others ju.<f discussed. This 
objcdl: (HR 6148), which is made of some soft white paftc and measures 2-32 inches long 
by 15 inches wide by o-21 inch thick, was made in a mould and now bears no sign of having 
been glazed.^ In all probability it once formed one of the sides of a small box. Level, 8 feet 
below surface. From Courtyard 39, House XVII, Block 3, HR Area. 

Objects made of Pottery and Other Materials 

BaJEJIa Balls (J) (PI. CXXXI, 44 and 45) 

A number of large round balls of baked clay or roughly chipped ftone have been found Clay and atane. 
in various parts of Mohenjeniaro. Similar objedts in roughly baked clay, found in 
Mesopotamia, chiefly at the bases of city walls of the early periods, arc thought by many 
to be balliila balls,* though there is no diredl evidence that the large catapult was used in 
Sumer in early times. 

* The pifte, however, of which it is made is so soft as to have needed the protedlion of a glaze, which seems to 
have endidy disappeared. * Banb, Bhmyt, p. 536. 
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No. 44 in Pi. CXXXI (SD 2199), which is somewhat irregular in shape, averages 
2-6 inches in diameter. Found at a level of 3 ft. 3 in. below the surface in con^lrudfions 
(Block 4, No. 4) south of the Great Bath buildings. 

No. 45 (SD 2310), which averages 2-6 inches in diameter, is also slightly out of shape. 
Recovered from Block 4, Southern Buildings Sedlion. Level, 7 feet below surface. 

Both these balls were roughly shaped from a coarse light grey chert by bruising the face 
all over, presumably with another ^lone. But it is possible, of course, that they were 
themselves used as hammer-stones to crush grain or even harder materials. 

Oviform A number of egg-shaped objedts of badly baked clay found in the SD Area average 

ebjocto. yys inches long by 2-5 inches in diameter. They were found 4 feet below the surface 

inside, not outside, a building. 

At the northern end of Chamber 45 in L Area, fifty or more of these egg-shaped lumps 
of badly burnt clay, averaging 4 inches long and 2-inches in diameter, were found carefully 
stored in a large pottery vessel.^ Further south in the same area quite a number of large 
pottery balls were found lying in confusion upon the ground outside a very thick enclosure 
wall. Their shape, material, and the spot where they were found certainly lead us to regard 
them as weapons of offence or, rather, of defence. 

Sling Balls (PI. CXXX, 4 and 

We are on surer ground with regard to the sling-balls of which so many have been found 
at Mohenjo-daro, and it is clear that in ancient times the sling was known and used in the 
Indus Valley, as in Sumer and Anau in Turkoman. 

TypM of types of sling-pellcts are found at Mohenjo-daro ; one round and about the size 

•Uog'poUoCt. jjf a large marble, the other, which is more rare, ovoid in shape and averaging 2-5 inches 

long by v6 inches in diameter. No. 4 (L 730) and No. 5 (L 642) in PI. CXXX illustrate 
the ovoid form ; this type occurs at all levels. Both types were made by hand with varying 
degrees of finish. In all cases they were baked. The round pellets may have been propelled 

by a sling of ordinary type or by means of a bow such -as is used in Sind at the present day 

for killing small birds. No. 4 was found in Chamber 9, Block 5, and No. 5 in Chamber 65, 

Rmton for Block 2, of the L Area. There muil have been some reason for making the ovoid form of 

•hope. bullet ; perhaps this shape imparted a spin to the projeftile and made it more accurate in 

its flight. The form would also, 1 am told, lead to a certain amount of ricochet and thus 
increase the chances of a hit. On the other hand, it should be remembered that the original 
sling pellet was doubtless a water-worn pebble, which is much more commonly ovoid in shape 
than round. There is no doubt that in ancient times the ovoid form of sling-pcllct was 
preferred in some countries, for it is commonly found made both of baked clay and dressed 
^onc. 

Fmr^n Both ovoid and round sling-pellets have been found in early Sumer ‘ and Turke^an,’ 

coaae^em. as well as in India. No specimens have been found at Susa,* as far as I am aware, but 
Herzfeld has recently unearthed ovoid sling-pellets in neolithic settlements on the Iranian 

^ The same kind of thing has been found m a large pre-Sargonic baildmg at KM (P.). Those lamps, however, 
were of unbaked clay. ^ 

* I have found them at Jemdet Nasr and their um extended down w neo-Babylonian times. Maduy, 4 SamtriM 
Palace, pt. ii, pi. xliv, fig. 3. Abo Hall and Woolley, Ur Excavatumt, vol. i, p. 53. 

* Pumpelly, Expitratiens ia TarHeffoa, voL i, p. 164, fig. 364. 

* Since this was written I have found a specimen flrom Susa IQuAnted in M/m. DU, n Peru, t xx, p. loS, fig. 11. 
Thu u dated to the Second Period. 
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table-land ; he dates them prior to the Fir^l Period of Susa.* Further weit, the sling was 
certainly in use in later times in both Paleftine and Syria, but not in E'-gypt, where it was 
introduced at a ftill later period.* Petrie has pointed out that in twcitli dynasty scenes in 
which the sling is represented the weapon is only carried by Syrians,* 

The sling probably originated in a ^lony country where ammunition would be plentiful. Sling. 

When its use extended to alluvial countries the pellets would naturally have been made of 
pottery. It is essentially a weapon for open country, and in the hands of a skilled man is 
a formidable weapon.* Quite possibly it was introduced into India from the wesft ; and at 
a very early period, as the specimens from Mohenjo-daro prove, 

Fhih-ruhbers (PI. CXXXIII, 13-17) 

A very unusual barrel-shaped objed of pottery (VS 3612) mud certainly be a flesh- 
rubber. It is pidured in PI. CXXXIII, 14, and measures 8-8 inches long by 3 inches in 
diameter in the middle and 1-15 inches in diameter at each of the slightly rounded ends. 

The clay of which this objed was made was heavily mixed with angular grains of sand with 
the result that the surface is very rough ; indeed, the sand is so plentiful that there was only 
jud sufficient clay to bind it together. 

A flesh-rubber such as this would probably have been used for ablution purposes, and Use for 
as it is hollow, it was light enough to be easily held in the hand. Found in Chamber 37, ablutiona. 
House I, VS Area, at a level of 3 feet below surface. 

No. 13 in PI. CXXXIII (D 368) measures 7*4 inches long by 3 5 inches in diameter in 
its middle. One end is pointed and the other fiat. The rasp, which is hollow, is made of 
a light red clay plentifully mixed with sand. It shows evidence of much use on one side, 
which in consequence has become slightly flattened. Level, 10 feet below surface. Trench 
D, DK Area. 

Of this form of rasp quite a number have been found, moSlly in a broken date, showing 
that their use was extensive. It is found in both the Late and Intermediate Periods. 

Another form of rasp (HR 3121), shown in PI. CXXXIII, 15, is of quite a different SMiond tjrpa. 
pattern. Though also barrel-shaped and elongated, measuring 3-2 inches long by 0-85 inch 
in diameter in the middle, one side is flattened and made rasp-like by pricking it all over. 

This type of rasp was easily and cheaply made of such a material as pottery ; but it was liable 
to be worn smooth, as, indeed, happened to the specimen described, which was found at a 
level of 7 feet below the surface in Room 49, Structure V, Block 2, Sedtion B, HR Area, 

No, 16 (also HR 3121) is 3-25 inches long and o-6 inch thick. It has a rounded back 
and slightly concave surface, and is hand-made and hard-baked. Level, 7 feet below surface. 

Room 136, House X, Block 2, Sedfion B, HR Area. 

No. 17 (HR 966) measures 4-1 inches long and 1-95 inches broad. The back is rounded 
and the slightly concave face has been roughened in more or less regular lines. This 
roughening became smooth through regular use and the rasp was discarded on this 


* lUuOrattJ London News, ajtli May, 1929. 

* According to Sir Arthur Evans, there is “ no evidence of Minoan use of slings ”, but he remarks that " this form 
of mittile (sling-Aoce) had an early vogue on the Mainland side ”, Sec Evans, Palace of Minos, vol. ii, pt. i, p. 3+5- 

* Petrie, Tools and Weafons, p. 36. Note, however, the slinga of plaited linen thread recently taken from the tomb 
of TutajUduunen. As, however, these slings were found in a play-bos, they may poaiibly have been looked upon as 
pkythittgt or curiosities only. WssHrated London News, July 20th, 1929. 

* Jndg. iJt, 16. 
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account. Hand-made, of superior clay and hard-baked. Level, 4 feet below surface. 
Chamber 125, House X, Seftion B, HR Area. 

Rasps of the shape juft described are fairly common at Mohenjo-daro. Some of them 
have been almoft vitrified in the kiln in the attempt to make a more durable article, but the 
teeth have in every case been entirely worn down. Praftically all the specimens found 
have a slightly concave face, doubtless in order that they might more easily fit the surface 
of an arm or leg, while rubbing it down. 

Rubbing the body with a rough subftance to cleanse it is praftised in India at the 
present day, fine sandftone being used wherever it can be procured. And rasps of pottery, 
to be used for this purpose, can be purchased in moft bazaars.^ The same method of cleaning 
the body seems to have been cuftomary in Mesopotamia in pre-Sargonic times, for we found 
in a cemetery at Kish that almoft without exception a piece of fine white sandftone was buried 
with the dead, though it occupied no particular position in the grave.* 

Spindle-whorls (PI. CXXXI, 62^71 ; PI. CLVI, 8-10 ; PI. CLVII, 36, 40, 41, and 47) 

Spindle-whorls are found in such numbers at Mohenjo-daro that the art of weaving 
muft have been praftised extensively. We know for a certainty that cotton was one of the 
materials used for this purpose, and there can be no doubt that wool was also employed as 
the sheep was well known, being one of the many animals portrayed in clay. Whether flax 
was grown we do not at present know, but there is a ftrong probability that linen was used 
also for garments, as was the case in early Sumer and Egypt. 

Spindle-whorls were moftly made of pottery, but there arc some of shell and many of 
faience. The pottery whorls are of three types ;— 

(a) With a single hole in the middle. 

(h) With two holes in the middle. 

(f) With three holes in the middle. 

The spindle used with the firft type of whorl was a plain wooden ftick, as shown by the 
size of the hole that it fitted. With the two-holed type a partially cleft ftick muft have been 
used, and the faft that the holes are invariably small suggefts that the two separate ends of 
the ftick were sharpened to fit them. It is uncertain whether or not a ftick was used with 
the three-holed type of whorl, but there would be no difficulty in splitting the end of a wooden 
spindle into three parts to fit into the holes. 

No spindle-whorls, except of the firft type, were foxmd at Jemdet Nasr, but the two-holed 
type has been found by Campbell Thompson at Abu Shahrein in Mesopotamia,* and also 
in early Elam * and Turkeftan,* The three-holed type seems peculiar to the Indus Valley 
civilization. 

Spindle-whorls of the firft type are very common and generally indiflPerently finished, if 
in pottery. In some cases they were aftually cut from broken potsherds and more or less 
roughly rounded. They vary considerably in size, ranging from 1-25 inches to 2* i inches in 
diameter. The top is generally rounded and the base flat, but sometimes the base is slightly 
concave. 

* Of pndioilly identical ihape. 

■ Rfptrt Mt tie ExesMtin tfiAe ** A”Cemetery «/ KisA, FidU Muaeum, Queago, p. 1 $. 

* Arcixelegia, vol. In, pi. a, A. 

* JItfAr. Dil. tn Perte, t. i, p. 118, fig. aoj. 

* Pumpelly, Exflenlimts in TurhEtm, vd. i, pi. sli, fig. 21. 
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Some of the two and three-holed whorls have a deep groove, averaging o-1 inch wide by Groowd adgm. 
015 inch deep, around the edge. The reason for this groove is difficult to fathom. It 
could hardly have been used for winding thread, as it would take but little. It is, however, 
possible that the thread was drawn along it to consolidate the fibres, though it could not be 
said that the grooves of any of the whorls show any signs of wear.^ 

The spindle-whorls made of shell (PI. CLVI, 8—10) arc somewhat rare. They range in Shall wkoris. 
size from 1-5 inches to 1*85 inches in diameter and the single hole in the centre averages 
o* 18 inch in diameter, which sugge^s that a metal and not a wooden spindle was used with 
them. Shell spindle-whorls are all slightly out of the true owing to the curvature of the shell 
from which they were cut. 

Two strange objects, both of which are made of pottery and seem akin to the pottery UnknowB 
whorls juil described, are shown in PI. CLV, 9 and 10. The firft has a slightly concave objacu, 
base and a small hole running through it vertically, but the top is almost dome-shaped, instead 
of being gently rounded. The second is very similar in shape, but is of especial intcreft in that 
it is perforated by seven vertical holes, of which five are roughly in line. 'I'hese holes are 
curiously enough not all the same size ; the largest hole is in the middle and the smaller 
holes, four at the opposite poles, are near the edge. 

Both these objefts are of light red clay, and No. 10—which is so well made that it looks 
as though it had been shaped in a mould'—^was originally covered with a red slip. No, 9 
is of rougher workmanship and is thickly covered with a white slip, upon which lines, that 
have now nearly all disappeared, were painted in red. Both these objefls have a groove 
round the edge, which in No. 10 is 0 07 inch wide and o- 25 inch deep. The small size of the 
holes through them sugge^s the use of metal spindles, but it is doubtful whether they are 
spindle-whorls at all, despite their resemblance to the whorls with three holes. No. 10 was 
found in Courtyard (2), House LVI, Block 8, HR Area, 

Spindle-whorls of faience are also rare. In each the very small size of the one hole again Fweiic* 
sugge^s that they were fixed to a metal rod.® whorls. 

No. 36 (SD 2040) in PI. CLVII is 2 9 inches in diameter by 0*3 inch thick, with a flat 
base and slightly rounded top. The central hole is 015 inch in diameter. It is made of 
vitreous white pafte with a circle of light blue and both the latter and the outer ring of white 
are delicately fluted. I^vel, 4 feet below surface. Outside wc^ern wall of Block 7, Southern 
Buildings Seftion. 

No. 40 (DK 2948) is 1*4 inches in diameter by 0*3 inch thick, with the base slightly 
concave and the top rounded. The hole is 0-2 inch in diameter. The two glazes used on 
this objeft are now white and blue.® The outer ring is blue, then comes white followed by 
a narrow ring of blue, then a narrow ring of white, and the centre is blue. These colours 
were probably originally blue and green. Level, 3 feet below surface. From space between 
Blocks I and 2, Sedtion B, DK Area. 

No. 4t (SD 1894) is r-4 inches in diameter and 0 4 inch thick. The hole is 015 inch 
in diameter and the base flat. The rounded upper surface is decorated with fluted radii, 
and the whorl was made of a soft white pa^e coated with a glaze which is now light blue in 
colour. It was found in the clay packing between the two brick piers on the northern side 
of the Great Bath, at a level of 6 feet below the surface. 

No, 47 (SD 1231J is 14 inches and its hole 0-15 inch in diameter. The base is flat 

® A rfmlUr shallow groove is cut around the edge of a whorl from Susa. This obje^ however, has only one hole 
for the sj^dle. Him. Dll. n Peru, t. vii, p. 111, fig. 368. 

* Metal rods were also used in Sumer. Repert on the A ” Cemetery at Kuh, pt i, pi. iviu, 17. 

* Thi* blue h probably doe to cobalt. 
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and the rounded upper surface decorated in the same manner as No. 41. The soft white 
pa£tc is coated with a light blue glaze, which has probably changed from a darker shade. 
Found in one of the cells on the eailern side of the Great Bath. Level, 6 feet below surface. 
Nos. 41 and 47 were evidently made in the same mould. 

Type found at Small faience spindle-whorls very similar to those juft described have been found in 

*^^**** pre-Sargonic graves at Kish. One found in a grave of that period was mounted on a 

copper shaft. 

Needles (PI. CXXXII, 1-3 and 5 ; PI. CXLIII, 20, 21, and 36 (?)) 

Bronze and Both awls and needles are somewhat uncommon at Mohenjo-daro. The needles are 

ceppor. made of either bronze or copper and, owing to their thinness and the salinity of the soil, 

they have become barely recognizable—if they have survived at all. The badly corroded, 
wire-like pieces of copper and bronze that arc conftantly found possibly once were needles. 

No. I on PI. CXXXII (HR 300) no longer has a point and now measures 1-95 inches 
long. It was cut from a piece of sheet copper and is reftangular in seftion, o-15 inch wide 
by 0-05 inch thick. The eye, which is oval and o i inch long by 0-05 inch wide, was made by 
drilling a number of small holes close together and breaking away the intervening metal. 
Level, 3 feet below surface. Outside south-caft corner of House I, Block i, Seftion A, 
HR Area. 

No. 2 (DM 187) is I- 81 inches long by 0-5 inch in diameter, and is made of bronze or 
copper. The eye appears to have been made in the same way as in the needle above. Level, 
9 feet below surface. Stupa Sedlion, SD Area. 

Bom. No. 3 (HR 5127). Bone. It is possible that this objedt may be a needle, for it has 

a suspicious groove at the top, a portion of which is missing. It is very roughly made 
and is not completely round. It measures 5-07 inches long. If a needle, it muft have been 
used in sewing a very soft and loosely woven material.* The point is much polished. Level, 
6 feet below surface. Room 50, House XXX, Block 5, Seftion B, HR Area. 

No. 5 (DK 430) is 3* I inches long by o-1 inch in diameter. The point is fine, but 
rather abrupt. The head of the needle has been badly damaged by corrosion, but there are 
indications that the eye was formed by bending the head over, as in some of the pre-Sargonic 
needles at Kish, rather than by drilling a number of holes.* Level, i ft. 9 in. below surface. 
Room 5, Block 9, Seftion C, DK Area. 

Awls (PI. CXXXII, 4, 6-9, II, and 12) 

Mfatal. No. 4 on PI. CXXXII (L 340) is of copper or bronze, and measures 4-12 inches long 

and O’ 12 inch in diameter. It has a blunt point at one end and a graduated one at the other. 
Level, 4 feet below surface. Space 91, Block 9, L Area. 

No. 6 (SD 2511) appears from its colour to be copper. It is 3-52 inches long and 
O’ I inch in diameter at its thickeft part. It has a point at each end, the lower one being very 
fine and sharp. Found in Court 4, in the conftruftions south of the Great Bath, at 
a level of 3 feet below the surface. 

Bom. No. 7 (VS 851). Bone. Measures 2*85 inches long. Round in seftion wjth one 

side slightly flattened. Good polished point at one end. From the rough nature of the 
other end this awl would seem to have been set in a handle. Level, 3 ft. 6 in. bdow surface. 
Between Houses XVIII and XXII, Block 3, VS Area. 


* Perhaps alio matdng. 


Rtfwi at** A" Cemetery at Kisk, pt i, pi tisc, 11. 
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No. 8 (HR 5765)* Bone. Point broken and missing. Now measures 4-43 inches 
long and 0*31 inch in diameter at wideft part. Evidently made to be set in a handle. 
Shows a polish due to much use. I.evel, 7 feet below surface. Room 50, House XXX, 
Block 5", Seftion B, HR Area. 

No. 9 (HR 6041). Bone. 4-25 inches long. Diameter at thicker end 0-37 inch. 
Blunt point. Very much polished. Level, 9 feet below surface. Room 87, House IX, 
Block 2, HR Area. 

No. II (HR 4398). Bone. 2-6 inches in length with a rounded top. Level, 2 feet 
below surface. Room 37, House XXIX, Block Sefbon B, HR Area. 

No. 12 (DK 4563). Bone. Redlangular in seftion, rounding to the point. 
2‘93 inches long and 0 -2^ by 021 inch at its broken butt. The rectangular end is decorated 
on each side with two incised circles set one within the other. This objeCt may once have 
been of the same nature as the objeCts depicted in the lower part of Plate CXXXII 
and then converted into an awl. Level, 9 feet below surface. Room 9, House I, Block 10, 
DK (f) Area. 


LaJ/es (PI. CLVI, 26-9) 

The four ladles illustrated in PI. CLVI arc all made of shell. They vary considerably ShdL 
in size, the largest being 6- 8 inches long. 

Each ladle was made from a single piece of shell and its size, therefore, was in a measure 
governed by the size of the shell from which it was cut.* These objeCts are naturally irregular 
in shape, but are otherwise well finished and finely polished. Very similar ladles were used 
in Mesopotamia in very early times. 

No. 26 (HR 2528) measures 2*58 inches long and is well preserved. It was found at 
the northern end of the main direct (HR Area) at a depth of 4 ft. 3 in. below the surface of 
the ground. 

No. 27 (SD 2617) is 3-55 inches long. 

No. 28 (SD 1407) measures 4-65 inches long, and was unearthed from a depth of 11 feet 
in Room 15, Block 4, Southern Buildings SeCtion. 

No. 29 (SD 951), measuring 6-8 inches long, came from Chambers 5 and 6, Block 3, 

Southern Buildings SeCtion, where it was lying at a depth of 4 feet below the surface of the 
ground. 

It is possible that these spoon-like utensils were used for oblations and also for drinking Ritual om. 
from, especially the smaller sizes.* An exaft copy of one (HR 5673) in baked clay was found 
in the HR Area (PI. CXXXIII, 12). This copy is rather larger in size than the usual shell Pottery moteL 
ladles, but it is doubtful whether one so large could have been made of shell for want of a shell 
of sufficient size.* The pottery model measures 6-5 inches long, including its handle, and 
is made of a wcll-kneadcd clay, now light red in colour, that contains a little lime in the form 
of small particles. Even the slight thickening present on the edges of the shell ladles has 
been imitated in this pottery model. Found 6 feet below the surface in Passage 20, 

House XVIII, Block 4, HR Area. 

Shell ladles are found in both the Intermediate and Late levels at Mohenjo-daro, and 
they will probably be found to occur in the Early levels also. 

* Murtx {chiconus) ramosus, Linn. (Red Sea, Indian Ocean, etc.) 

* They are used by Hindu* at the present day in sacred ceremcmiaLs. The Sanskrit name for these dippen 
ii argia. 

* Since writing this I have ascertained that some shells of this species attain a length of over a foot 
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HanMei(Pl CXXXII, 14-18) 

No. 14 (HR 1546) measures i-2 inches long by i-o inch in diameter at its thicket 
part and has a hole 0*32 inch in diameter through the centre. It is made of faience, which 
is now a light green colour, and is decorated with three grooves, each o- x inch wide by o-1 inch 
deep. Each of these grooves contains a black sub^ance that looks like bitumen. Level, 
7 ft. 6 in. below surface. From between Houses III and VI, Seftion A, HR Area. 

No. 15 (VS 2651) measures 2-15 inches long by 06$ inch in diameter at its wideft part. 
The upper portion of this specimen is missing, but the lower has a hole inch in 

diameter. This handle, which is made of ivory, is well carved and shows a polish due to much 
handling. Level, 3 feet below surface. From Chamber 76, House XIII, VS Area. 

No. 16 (HR 5655). Inside this handle, which is made of yellow Jaisalmir ^lone, there 
^till remains traces of the copper or bronze tool to which it was once attached. The hole is 
o* I $ inch in diameter. This handle, which shows the polish of much use, measures 2* i inches 
long by 0-9/ inch in diameter. Level, 4 feet below surface. Room 8, House XXXVI, 
Block 5, HR Area. 

No. 17 (HR 5409) is decorated in the same manner as No. 15, and, like it, is made of 
ivory. It measures 2-3 inches long by 1-45 inches in diameter at its widest part. It has 
a round hole, 0-2 inch in diameter, right through its centre longitudinally. The top of the 
handle is flat and somewhat roughly finished, suggesting that it was once capped with metal. 
The incised decoration upon it is divided by grooved lines into four regifters, each containing 
a wavy line. The handle was firil made upon a lathe. Level, 4 ft. 6 in. below surface. 
House XVIII, Block 4, Seaion B, HR Area. 

No. 18. In design this handle is similar to No. 14, but the greater part of its inlay is 
ftill in place. The upper portion is missing and the handle is now 1-32 inches long and 
0-8 inch in diameter. There is a hole at the top of the handle, now i-i^ inches deep and 
o- 21 inch in diameter. This hole once extended through the base of the handle, but has been 
stopped up with the same coloured paite as forms the inlaid bands around it. The handle is 
made of a hard pa^le, grey-green in colour. The inlay is of a softer pafte and cream-coloured. 
There is now no trace of glazing on the outside.^ 

The small size of all these handles is remarkable ; it suggests that, like the modern 
inhabitants of Sind, the people who used them had very small hands. It is very probable 
that the handles of the majority of knives and other implements were made of wood and that 
it is for this reason so few have survived to the present day. 

These inlaid handles are not unlike some made of faience that have been found at Kish ; 
dated there to the pre-Sargonic period. The main difference between them is that the bands 
on the Sumerian examples are mainly spiral.* 


Cake Moulds (PI. CXXXIII, 7 and 8) 

No. 7 in PI. CXXXIII (E 946) is 4-25 inches in diameter and 0*7 inch thick. Depth 
of convolutions 0 5 inch. The base is flat and there are indications that the objeft was made 
on a piece of matting. There are traces of a cream slip. Trench E, DK Area. Level, 9 feet. 

No. 8 (DK 1924) is 5 inches in diameter at its wide^ part, but is not entirely^ound. 
It is 0‘ 7 inch thick and the depth of its convolutions is o* 5 indh. Though, like the fim, this 


^ Compare this handle with one of pre-Sa^onic date found at Kish. See Mackay, A SmmtriM P*Uut, pt. u, 
pi. xliii, No. to. 

* Mackay, Report00 tie Exeavotiom ^tie*' A'* Cemetejat Kiti, pt. i,pL xviti, fig. ai. 
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object is a copy of a shell, it was not moulded from one, as the slight irregularity of the 
convolutions show. Coated with a cream slip. Level, 4 feet below surface. Chamber i, 
House II, Block 2, Section B, DK Area. 

Both these objefts are made of a clay that has burnt a light red in colour. They are 
exceedingly well fired. It is sugge^ed that they were used as moulds for fancy bread or 
for shaping sweetmeats.* They cannot be described as rare, as quite a number of fragments 
have been found, though only one whole specimen, which is illustrated, has been unearthed 
so far. A square objedt allied in conception to the objedls illu^ratcd is also known. It has 
square-shaped ridges filling up its interior instead of a spiral one. 

Objects of Unceria-in Use 

The objedts that fall into this division are unfortunately many, and it muil be left to the 
imagination of the reader to interpret their meaning. Those objedts that are made of ilone 
are described firit, followed by those made of pottery and other materials. 

Stone Rings (PI. XXXVIII, f. ; PI. CXXX, 7, 9, and 30 ; PI. CLV, l ; PI. CLVII, 59)* 

No. I in PI. CLV is an alabailer ring which seems too large to have been used as a mace- 
head. It was found 3 feet below the surface of the ground and seems to be of the same type 
as the ilone-rings described below. The ilone-ring pidlurcd in PI. CLVII, 59 (HR 2184a), 
which was found in Court 6 of House II, Sedlion A, HR Area, is very similar in shape but 
of small size, measuring 3-5 inches high by 6-3 inches in diameter. The central hole is 
2-85 inches in diameter. The bedl examples, however, are illudfrated in PI. CXXX, 7 and 9. 
These two massive rings of ^lone were found with many others in Sedtion B, Block 2, House 5, 
Room 49, of the HR Area, at a level of 3 to 6 feet below the surface of the ground. The 
walls of the chamber in which they were found arc of Intermediate date, but it is not certain 
whether the rings themselves are of the Intermediate or Late Period. 

The dimensions of No. 7 (HR 5925) are 10 inches high and i 6 -y inches in diameter 
at the wide^ part; No. 9 (HR 2 8 to) is a little larger. These two rings, together with the 
fifteen others that were found with them, are made of limeftone and each has a hole bored 
through the centre, varying from 4-6 to 8-2 inches m diameter. 

On one side only No. 7 has two small dowel-holes, each 0*5 inch in diameter and i-o inch 
deep, on opposite sides of the large central hole. There also are two slots, each o- 9 inch long 
and deep, alternating with the dowel-holes ; these slots are cut on the edge of the large central 
hole. Only three ftones out of the seventeen found in the cache were found to be provided 
with these slots (Pis. CXVIII, 17 ; CXXX, 7 and 9). 

The presence of these dowel-holes and slots suggests that it was intended to fallen the 
Clones provided with them to something that was passed through their central apertures. 
The very large size of the latter in ring No. 7—it is 4*6 inches in diameter—indicates 
that the material to which the ilone was fixed was either wood or ftonc, and it may be inferred 
that a dowel—^perhaps a metal one—was passed at right angles through this wooden or ^tone 
ftem, so that its ends engaged the slots in the ring and prevented the ilone from cither sliding 
down or from turning on its support. 

As these ftone-rings were found in a heap and vaiy in size as well as in the bore of the 
central hole, it seems evident that they do not belong to one another, but had been gathered 

1 Ckke-mould* nf mftt y the sune pattern but made m metal are, I am told, in ute at the present day in parts of the 
Madras Prmidency. 

■ For these and other ringbones, see Chap. V, pp. 61-3 .—[Ed.] 
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together for some unknown purpose. The dowel-holes suggest that such ^ones were placed 
on top of one another to form a kind of pillar, each being failened to the one above or below 
to prevent twiil. Unfortunately for this theory, only nine of the ^ones have dowel-holes, and 
no two ^ones are uniform. 

However this may be, the presence of these dowel-holes in some of the rings proves 
to my mind that these ftones served some architcdlural purpose ; they could, for instance, have 
been used as capitals for wooden columns.^ It is also suggestive that with them was found 
the capital piftured in PI. CXXX, 22. 

Plight of the atones have small circular pittings placed closely around the edge of the 
central hole (PI. CXVIII, r6). It is possible that these once served as identification marks. 
If this be so, the markings may imply that the ftone ring upon which they appear had a definite 
allotted place with regard to other Clones marked in the same way. 

There is no doubt that being of different sizes the ilone rings that were thus found 
together in the HR Seftion had been collcfted for some other than their original purpose. 
Many were badly broken and weathered before they were gathered together, which suggests 
that it was not intended to apply them again to their original purpose. It is possible that 
they were to be cut up and made into something else.* 

Rings with Wavy Tops and Bases (PI. CLVI, 2—5 ; PI. CLVII, 56 and 57) 

Five objefts found at Mohenjo-daro, two of shell and three of alabaster, arc difficult 
to identify. They range in size from 1-05 inches to 2*5 inches in diameter, but at Harapjfi 
both small and large Aones of this shape have been found, of which the latter, usually made 
of grey or yellow limeilonc, are as much as 2 ft. 9 in. in diameter (PI. XIV, 6 and 8). These 
Clones seem to be allied to the large ftone rings that are common to both Mohenjo-daro and 
HarappS, which have been described above. In faft, they only differ from them in the 
wave-like surface of the top and base. 

No. 56 in PI. CLVII (HR 257) is made of alabaster. When complete, the hole running 
through its centre was 1-35 inches in diameter. The ring is 1-05 inches high by 0*75 inches 
thick, and is well made but unpolished. Level, 5 feet below surface. 

No. 57 (HR 326) is a small fragment. Its central hole was originally 1-3 inches in 
diameter and it is i-2 inches high and 0-8 inch thick. Like the firit it is of alabaster, l.evei, 
3 feet below surface. Court 18, House I, Block i, Seftion A, HR Area. 

Another broken specimen in alabailer (L 834) was foimd 2 feet below the surface of 
the ground in Court 69 of the L Area. 

A fourth example (HR 4891) measures i-1 inches in diameter and 0-65 inch high, with 
the central hole o* 5 inch in diameter. Found in lane between Houses L and LV, Block 7, 
SeiiHon B, HR Area, 3 feet below the surface. 

Somewhat allied to the above, but made in shell, are a pair of objects, one of which is 
illuftrated in PI. CLVI, 3. Each measures 062 inch in diameter by 0-51 inch high. They 
closely resemble the ^lone examples except that they are not perforated in any way. These 
two specimens may be unfinished, but otherwise they are well cut and highly polish^. They 
were both found together at a depth of 4 ft. 6 in. below the surface, and their serial numbers 

^ The pouibility may be admitted, though it seems $ remote one, in the case of the large plam ri&g^load, but not 
in the case of the large undulating ones j nor, obviously, in the case of the smaller ones which are somettmes not more 
than an inch or two in diameter. For a fuller ducuiiion of these ring-ftooes, see Chap. V, pp. 61-3.—[EoJ 
* The inference here drawn by Mr. Mackay seems ^aeftionable. The room where the ring-ftooes m 
may hare belonged to a temple, and they may have been deposited there as ctdt objeds,—[£o.] 


found 
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arc VS 2187 and VS 2182. They arc more fully described in Chapter XXVIII on Ivory, 

Bone, Shell, and other objects. 

Though they presumably belong to one another, these two specimens do not exaifly Comparuoiu 
fit together. Possibly they alternated with similar obje^^fs made of pa^ilc or some other with Kiah 
material. If so, they recall the curious rods made up of alternate sections of shell and obi*cu. 
bituminous limeftonc threaded on a copper rod that I found at Kish, belonging to the 
pre-Sargonic period, and that arc also known at Susa and MusySn.* 


Mace-like ObjeSs (PI. XIII, ii and 12 ; PI. CXXX, 6 ; PI. CLVII, 55, 58, and 60) 

No. 6 in PI. CXXX (VS 31 75) is a curious object made of alabaster, which at fir^ sight Objects of 
appears to be a mace-head, but evidently served some other purpose. It measures unknown use. 
1*95 inches high and its flat base is 2-35 inches in diameter. It is rounded at the top where 
four grooves at right angles radiate outwards from a vertical hole through the centre. 'Fhis 
hole is slightly irregular in bore, the average diameter being 1-05 inches. There is also 
a horizontal hole in the side of the object near its base, measuring 0*75 inches in diameter 
and only o- 6 inch deep, so that it does not meet the vertical hole. The illu^ration of this 
objedt in PI. CXXX, 6, shows it from above. Level, 5 ft. 3 in. below surface of ground. 

Room 62, House XXVII, Block 6, VS Area. 

Nos. 55 and 60 in PI. CI.VII are two views of another objcdl of alabaster (HR 1123), DMcriptioiw. 
which also in some ways resembles a mace-head. This objedi is conical in shape, 2-75 inches 
high, with a flat base 2*75 inches in diameter. A hole, 0-95 inch in diameter, bored through 
its centre is smooth throughout and shows no particular wear. There is another hole, 
o-/ inch in diameter and o-S inch deep, in the side of the objedt at a di^ance of 0-75 inch 
above the base. This second hole is at right angles to the central hole, but does not meet it. 

The top of the objcdl is divided by deep grooves into four portions. It was found 4 feet 
below the surface of the ground. Chamber 5, House I, Seftion A, HR Area. 

No. 58 in PI. CLVII (HR 4943) measures 2 5 inches high and 3-1 inches in diameter 
at its widest part. The vertical hole that runs through it is i inch in diameter. The 
horizontal hole is 0-7 inch in diameter and o-6 inch deep, but docs not meet the vertical hole 
in the middle. The material is a very soft variety of alabaster. Level, 6 feet below surface. 

Room 102, House XII, Block 2, HR Area. 

VS 2507 is another objedl of the same type and material, but is not illuftrated. It is 
2- 5 inches high and 3-1 inches in diameter at the base, which is flat. The hole through its 
centre, l-6 inches in diameter, is much larger than the others described above. This objedl 
also has a horizontal hole, 0 75 inches in diameter, but in this case the hole is continued 
right through to the centre. Level, 5 feet below surface. Room 76, House XIII, Block 2, 

VS Area. 

Of VS 1530, which again is of the same material and shape, only a fragment remains. 

Level, 5 feet below surface. South-eaft corner of House XXII, Block 3, VS Area. 

What these objedls were used for it is difficult to determine. The broad flat base Potuble cull 
suggeAs that they were meant to ftand on something rather than to be supported by a ftick ohjacts. 
through the middle. And that they were not to be subjefted to very much wear is proved 
by their being made of very soft material. They could hardly have been intended to have 
revolved on a ilick, as none of the vertical holes through their middles show any evidence of 
wear, and yet the presence of the smaller horizontal hole near the base suggests that a ilick 


1 D/l. tm Pent, t. i, p. 121, fig. 253. 
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was med to turn the object round on a pivot. It is, of course, possible that these obje^ 
were conne(^ed with some cult. Similar obje£Is, but made of pink lime^one, have been 
found at HarappS. 

Conical Stones (Pi. CXXX, 8) ^ 

StMM cones. No. 8 in PI. CXXX (HR 2783) is a conical mass of white lime^one, measuring 

15- 65 inches high, somewhat roughly made with an uneven base 7-5 inches in diameter, whose 
edge is slightly rounded. Level, 2 ft. 3 in. below surface. From Firil Street, HR Area. 

HR 2079 is a very similar mass of chcrty limeftone, 8 3 inches high, with a smooth but 
unpolished surface. The flat base is 9 inches in diameter. The top of this cone is polished 
in places as if by constant friction of the hand. Level, 2 ft. 6 in. below surface. From 
the conilruftions south of Chamber 29, House I, Block i, Seftion A, HR Area. 

HR 587 is also a conical mass of cherty limestone, 6 -s inches high, whose flat 
and polished base is 5-7 inches in diameter. It is only roughly dressed and has pick-marks 
all over it. There is no sign of any polish except on the base. Level, 3 feet below surface. 
FirA Street between SedHons A and B, HR Area. 

Conical Stones with Heads (PI. CXXX, 27-9 and 33)* 

Cones with No. 27 (SD 207) is made of roughly dressed limestone, but the head shows signs of 

hoods. polishing, especially at the extreme tip and around the base. It measures lo-jJ inches in 

height and its flat base, which also shows a considerable degree of polish, is 9-2 inches in 
diameter. Level, 2 feet below surface. From Chamber i, Block 6, of Southern Buildings 
Sed^ion. 

No, 28 (HR 201) is made of cherty limeilone and carefully finished. This cone is 
6-4 inches high with a flat base roughly 3*7 inches in diameter ; there is a shallow vertical 
hole O'37 inch in diameter in the top of the cone. Although it is now badly chipped, its 
surface was formerly very smooth, though there arc no signs of ancient polish. Level, 8 feet 
below surface. 

No. 29 (SD 1567) also is made of a cherty lime^one. It stands 11 inches high and has 
a very smooth base, 8 3 inches in diameter. It is only roughly dressed with a pick, except 
for the head which is polished. Found in the lane between Blocks 4 and 5 of the Southern 
Buildings Sedlion, at a depth of 7 feet below the surface. 

No. 33 (VS 2321) is similar to the others, but its apex has been badly knocked about. 
It is made of limeftone and measures 13 inches high with a smooth flat base, 8- 5 inches in 
diameter. It was found at a depth of 6 ft. 6 in. in Room 13, House XVII, of the VS Area. 

In many respefts these ftones resemble the phallic objeft (A'*^a) of the Hindus. The 
faft that nearly all of them are more or less polished at the top* suggests that they were 
constantly fingered ; possibly they were repeatedly anointed with butter as is the custom 
at the present day. 

Small Cones with Pointed Tops (PI. CXXXI, 47-55 ; PI. CXXXIV, 8-20 ; PI. CLVI, 19) 

Qay coBM. A ^king feature of the excavations at Mohenjo-daro is the great number of small cones 

that have been found, made principally of baked clay, but also of shell and in one case of lead. 

These pottery cones occur in moit of the rooms of both the Late and Intermediate^riods. 

^ For the meaning of these ftonci tee Giap, V. p. $9-60.—{En.] 

* No. 28 of PI. CXXX menu to belong to a di^rent clan fVom Nos. 27 and 29.—[Eo.J 

* This polishing has not been caused 87 ordinary handling. The tip of the cone ha* as msoh or more polkh u it* 
lower part. 
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They are baked very hard and in some cases they arc almo^ vitrified. One of the commonest 
forms is shown in PI. CXXXIV, i r, 12, and 18. They average 2-75 to 3 inches in height, 
and have a small rough projeftion at the base, on account of which and in connexion with 
their general shape, our basket-boys call them ** carrots Some of these cones arc decorated 
—always at the base—with spiral lines of pittings, which show no trace of having been filled 
in with white or any other colour. Nos. 9 and 10 in PI. CXXXIV are of shell and both came 
from the L Area. The firif was found in Court 121, Block 6, and the second in region 128, 

Block 8. Both belong to the Late Period. 

Another common form is the cone with a flat base (PI. CXXXIV, 13 and 15), which FIat-lMW»d 
unlike the “ carrot ” type, readily stands up. In this variety of cone, the base is but seldom v*ri«tjr. 
decorated with pitted lines. When, however, this form of cone is decorated, the base is 
scored with from three to six horizontal lines, as in No. 13, or with spiral lines, as in No. 15. 

This type frequently has a small shallow hole in the centre of its base, averaging o-1 5 inch 
in diameter and 0-03 inch deep. No. 13 was found outside the we 4 lern wall of Block 7, 

SD Area, at a level of 4 feet below the surface. 

Round-based cones (PI. CXXXIV, 14), which average from i-6 to 2*5 inches in height, RouiMl-kaMd 
are also found in large numbers. Sometimes the base is quite plain, sometimes it is scored conet. 
with a spiral line. Occasionally there is a shallow hole in the centre of the base. 

No. 16 (VS 6178) in PI. CXXXIV is a very curious form of cone. It is hand-made, 
with a small flat base, and is unusual in having a spiral line scored around the middle of 
the body. 

No. 17 (DK 3090), which is made of light red pottery, is coated with a brown slip. 

Its receding base is uncommon in shape, and the hole in it is unusually long, measuring 
0-6 inch in depth and o-2 inch in diameter. Outside south-ea^ corner of Block 2, Section B, 

DK Area. Level, 3 feet below surface. 

No. 20 (SD) in PI. CXXXIV is also of unusual type. It is hand-made with its base 
decorated with vertical lines of pittings that meet circular lines below. There is a shallow 
hole in the projetfbon from the base, 0-15 inch deep and 0*2 inch in diameter at the surface. 

The purpose for which these tones were used has not yet been gathered. It is very Brokra point*, 
rarely indeed that one is found with the point unbroken, and it is probable that this part of 
the cone was essential to its use and that breakage of the point led to the cone being thrown 
aside. In the rare cases in which the point is inta£l:, it sometimes shows signs of having been 
carefully trimmed with a knife in the course of manufafturc, which suggests that the point 
was used for boring.^ On the other hand, it is very unusual to decorate tools and implements, 
yet moil of these cones are decorated in some way, even to the extent of coating them with 
a smooth red slip—a finish which hardly seems necessary in the case of a simple tool. 

These pottery cones were sometimes hand-made, and sometimes made on a wheel. In Make, 
the former case, they were so carefully finished that it is often difficult to diilinguish them 
from the mechanical articles. Those which were decorated with scored lines, whether 
horizontal or spiral, were usually made on a wheel, and in some cases the scoring was done 
with a comb. 

In colour the cones range from light red, sometimes coated with a dark-red slip, but more 
frequently left plain, to a dark-brown colour which almo^ approaches black. Many of the 
latter are made of a special clay of a very compadl nature, and have been so heavily fired in 
the kiln that they arc almost vitrified. This is especially the case with the “ carrot ” type 
of cone. 


1 SmaU clay cones from Jemdet Nasr were treated m a similar way. 
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Holat in baiM. It is difficult to explain why there should be a hole in the centre of the base of some of 
these objeffs. In mo^ cases it is much too shallow for the cones to have been fixed to any 
kind of handle. It is possible that these holes fitted a peg on the wheel on which the majority 
of the cones were turned, enabling the potter to finish off the base of the cone before removal 
from the wheel. But there is a possible objeftion to this in that some of the hand-made examples 
have a similar hole. In the latter case, however, a wooden peg ^luck in the base of the cone 
would help in rolling it into shape and it would, of course, disappear when the cone was baked. 

Us* of in It is possible that these cones were used in some form of game and that they were thrown 

(^) with the idea of making their apices point in a certain direftion. If this were so, it would 

explain the existence of so many of them with broken points, and the faft that some of them 
were decorated would also point to this conclusion. It is certainly open to doubt whether 
such comparatively blunt points as those of Nos. 11, 12, 14, and 19 in PI. CXXXIV would be of 
any use for boring. 

Foreign Pottery cones very much like those illuilrated, but undecorated, have been found at 

comparitoiu. Jemdet Nasr in Mesopotamia. Like the Mohenjo-daro examples they are associated with 
painted pottery and all of them had very carefully trimmed points. They moil closely 
resemble in type No. 11 on PI. CXXXIV, but are without the projedlion at the base. 

Cones of various sizes have been found in other places in Mesopotamia. At Ur, for 
instance, they have been found in plenty. The use of some pcncil-likc varieties found on 
that site have not yet been satisfadorily explained.^ Mr. Campbell-Thompson found a great 
many at Abu Shahrain,* and these, like the Ur examples, are of very early date and generally 
associated with painted pottery. 

Slrall cones. Nos. 8, 9, and 10 in PI. CXXXIV and PI. CLVI, 19, are made of shell—the only ones 

found at Mohenjo-daro—-and on account of the hardness of this material their points have 
not been broken off. They arc all somewhat roughly made, and the bases of two are rounded, 
the third flat. The cone illustrated in PI. CLVI, 19 (HR 900) is 3* 2 inches long ; it was 
found inside the south-weSlern corner of House I, Block i, Sedion A, HR Area, at a level 
of 3 feet below the surface. 

Small Cones voith Rounded Tops (PI. CXXXIV, 22-4 ; PI. CLVI, 7) 

G*m«sm«n (?) A small number of very carefully made cones with rounded tops were made of shell or 

pottery. The three illustrated in PI. CXXXIV were all found together, 4 ft. 4 in. below the 
surface of the mound in Seflion B, Block 3, House 14, Room 11, of the HR Area. Each 
measures 2 2 inches high by 1-5 inches in diameter and is made of a light red ware whose 
surface is uncoated with a slip. The use of these three objedls is uncertain. They are 
perhaps too large to be gamesmen. 

No. 7 in PI. CLVI (HR 5539) is one of a group of three, all beautifully made in shell. 
They were all found together, 3 ft. 3 in. below the surface in Se^on B, Block 8, House LXII, 
Court 36, of the HR Area, and average 1-9 inches in height and i inch in diameter at the 
base, which is flat. All the cones of this group are of Intermediate date. 

CyBndrkat OhjeQs of Pottery (PI. CXXXI, 42) 

Pottary Three very curious objcifts (HR 575i)> pottery cylinders with fiat ends, wcfc found 

cidindm. together in the HR Area at a level of n feet below the surface of the ground. They are of 

^ See Dr. Hall'i renuirki on thete obje£b in Ur Excnatiait, vol. i, pp. 48-jo. It ii oat of due qneAion tint the 
Mohenjo-daro examplei were uted for wall deconttkm. 

* Campbell-Thompion, Archtoh^m, vol. Ixa, pi x (^. 
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different siz«s, one being 4-4 inches in length by 1-9 inches in diameter, another 4-05 by 
r8 inches, and the third 4-6 by i-8 inches. A fourth objeft of the same kind, measuring 
S *‘75 ifichcSj found at a level of 8 feet below the surface on the eastern side of the 
Stupa buildings, i.e., it belongs to the L.ate Period, whereas the other three are apparently 
of Intermediate date. The three cylinders were found in Room 74, House V, Block 2, 

Se< 5 fion B, HR Area. 

These four objefts were all roughly made by hand and somewhat indifferently baked. Mode of 
The clay seems to have been rolled on a flat itonc and then squarely chopped off in lengths, nuintifactare. 
They have no slip and show no signs of wear at any particular spot. They were possibly 
used for rolling dough, but they seem rather short for this purpose. 

Shell Caps (PI CLVI, 13, 16-18) 

No explanation has at present been found of the shell objects illuilratcd in PI. CLVI, Shell obiocis. 
13, 16—18. They are always in two pieces which fit more or less corredlly together, according 
to the skill of the carver, but two halves have never been adlually found together. The 
decoration is always the same, namely, a deeply scored line around the edge of the rounded 
upper surface and quartering by means of three parallel lines. The lower surfaces of the 
two halves always show the convolutions of the shell and apparently no attempt was ever 
made to smooth them down. 

When the two halves are placed together there is a natural hole between them ; and this, 
coupled with the fad that the top shows traces of a slight flattening, suggeds that a small 
metal plate was placed on the top with a wire passed through it for a handle. Possibly a metal 
plate once covered the base ; if so, this would account for the lack of finish in this part of 
the objed. These objeds may have been used as jar covers. 

No. 16. The two pieces of this cap do not dridly belong to one another (DK 2991 DeMiiptioiia. 

and DK (.?)). When set together, they measure 2 85 inches in diameter and i-o2 inches 

high. Level, 18 inches below surface. House I, Block i, Sedion B, DK Area. 

No. 17. This illudration shows the appearance of the inside of one of these caps, 
made up of pieces DK 2899 and DK 2927. The two measure 2-4 inches in diameter and are 
0-85 inch high. Levels, 3 feet and 2 feet, respedively, below surface of ground. Room 3, 

House I, Block i, Sedion B, DK Area. 

No. 18 (HR 324 and DK 3114). 2 4 inches in diameter and 0 7 inch high. 

DK 3114 was found 18 inches below the surface in Room c. House I, Block i, Sedion B, 

DK Area. 

No. 13 is a rare example of three pieces of shell being used to make one of these caps. 

Two of these pieces belong together (HR 2465), but the third (HR 3198) is part of another 
cap. This type of cap is rare for the reason that it mud have necessitated considerable labour 
to fit three pieces accurately together. Levels, 14 feet and 2 ft. 4 in. below surface. 

These objeds arc found in both the Late and Intermediate levels. 


PeJesial(?) (PI. CXXXIII, 18) 

This is an alabader objed (VS 2648) rounded on its upper surface and with a flat base Stand. 
5*6 inches in diameter. Its height is 1*9 inches. In the centre of the upper surface 
is a shallow depression, 2-7 inches in diameter by o-2 inches deep. The exad use of this 
objed is doubtful ; it may be that it is a pededal of some kind. Level, 5 ft. 4 in. below 
surface. From House IX, VS Area. 
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Rok>ideI (PI. CLVIII, 12) 

This curious objeft (HR 5463) is 1*9 inches in diameter by 0-3 inch thick, and is made 
of steatite. One side has been cut to a flat edge. In the centre is a heart-shaped design 
similar to the inlay of Nos. 39-44 in PI. CLV. Close to the edge a number of lunar-shaped 
depressions have been cut. The use of this objeft is quite uncertain. It is too thick for 
inlay, and, as it is unbored, it cannot have been used either as a bead or a pendant. Its 
reverse is quite flat and unornamented. Level, 4 feet below surface. Room 87, House IX, 
Block 2, HR Area. 


Pottery Tablets (PI. CXXXI, 56-9) 

The use of the four pottery objeds in PI. CXXXI, 56-9, has long been a puzzle. Similar 
specimens have been found in various parts of Mohenjo-daro, belonging to various periods. 
They vary considerably in size, ranging from 1-5 inches to 3-7 inches across one side. In 
thickness they vary from 0-7 inch to l'3 inches, according to their size. 

These curious objeds arc fiat on both sides and always roughly made. In some specimens 
draw was mixed with the clay of which they are made. Mod examples are of triangular 
shape with more or less rounded corners ; a few, however, are circular, but these arc rare. 
There are no indications on their upper or their lower surfaces to guide us as to their use ; 
neither are these surfaces particularly well finished. 

I was at fird inclined to think that these pottery plaques were used as dands for pottery 
in the kiln, particularly as one has been found in the interior of a kiln. On the other hand, 
they are always so badly baked that they would seem never to have been exposed to any great 
degree of heat. Provisionally, I venture the theory that they represent model loaves, either 
as votive offerings or intended for burial use. They closely resemble the triangular loaves 
portrayed on tomb walls in Kgypt. 

No, 58 in PI. CXXXI (VS 1025) measures 3-7 inches along each side and is i'2 inches 
thick. House XXVI, Block 7, VS Area. Level, 4 feet below. 
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SOURCES AND METALLURGY OF COPPER AND ITS ALLOYS 

T he excavations at Mohenjo-daro have shown that the metals known to the early Metals of the 
inhabitants of the Indus Valley were gold, silver, lead, copper, and tin as an paople. 

ingredient of bronze ; iron was altogether unknown to them. Of these, copper 
was the earliest and the mo^l useful metal at their disposal for general purposes, and objefts Copper 
of this metal, which have been tound here in abundance, comprise domeiVic utensils, axe- 
heads or “ celts ”, daggers, knives, lance-heads and arrow-heads, sickles, ilatuettes, bangles, 
finger-rings and ear-rings, amulets, wires, rods, etc. 

It is well known that pure copper is a comparatively soft metal and unfit for tools and 
weapons requiring a keen, hard edge. This was early underilood by the Indus people who 
doubtless felt the need of a harder metal for their weapons as well as for their works of art. 

Whether they invented bronze independently or learnt the art from some foreign nation 
it is not at present possible to decide ; but it is certain that they became acquainted with 
this alloy at a very early period. Bronze objedls discovered at Mohenjo-daro comprise U«e of bronzo. 
utensils, tools and weapons, ftatuettes and jewellery. Mo^ of these were evidently made by 
cabling, but some had to be shaped and finished by hammering. Therefore, it is obvious that 
their makers were quite familiar with the property of bronze, that enables It to be forged at 
a temperature ju^I below redness. The chemical composition {vide infra) of the bronze 
objefts leaves no doubt that the tin, 4-5—13 per cent, is not accidental, but was added 
intentionally to produce an alloy suitable for cutting tools or other purposes. Some of these 
objefts are in a completely oxidized ^late, consisting of a substantial core of white tannic 
oxide enveloped in a layer of red cuprous oxide, thus affording a visible proof of the use of 
a high-grade bronze. These fa£ts lead us to the conclusion that at the time these objects 
were produced the Indus people had passed much beyond the experimental ^tage and had Advanezd 
acquired a very good knowledge of the properties and working of bronze. In spite of this, knowladg* of 
however, it is noteworthy that pure copper tools and weapions persisted alongside with those bronze, 
of bronze even in the uppermoft ilrata, where many fine specimens of bronze (e.g. saws, 
chisels, and vases) have been unearthed. The only possible explanation of this simultaneous 
use of copper and bronze is that the supply of bronze was limited and its use, therefore, was 
confined to objefts of a special nature, e.g. tools, razors, jewellery, or ornamental vases for 
those that could afford them. Later on we shall see that the Indus people were handicapped 
m their efforts to develop the use of bronze, on account of the scarcity of tin in India and the Tin scarce, 
difficulty of procuring it from abroad. We muft also bear in mind that precious objefts such 
as these were likely to have been passed on from one generation to another and to have been 
eventually carried away when the city was abandoned. Copper-arsenic 

Another alloy, composed of copper and arsenic {vide infra) and comparable with a low alloy. 
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grade bronze in hardness, is also met with at Mohenjo-daro. How it originated and when 
precisely it came into vogue, we do not know. It is possible that the addition of arsenic 
(2-4- 5 per cent) was intentional, but it is more probable that some mines of arsenical copper 
ore were found to yield a very hard and yellowish metal which was much prized for tools, 
before the introduftion of bronze in the Indus Valley. Objefts of this alloy have also been 
found in early Egypt and at Anau. 

In Egypt copper came into use very early in predynaftic times, and there is evidence 
of a sporadic use of bronze during the Old Kingdom period, the earlieft known object of this 
alloy being a rod found at Meydum, in a third dynasty tomb, containing 9-1 per cent tin. 
As the result of a careful survey, Montelius ^ comes to the conclusion that full tin bronze 
(9-10 per cent) came into use in the eleventh or twelfth dynasty, but according to Petrie 
it did not come into regular use until the eighteenth dynasty {c. 1580 b.c.).* Gspper was 
commonly employed by the Sumerians from the earliest times, and copper casing was practised 
by them even before the reign of Ur-Nina (c. 2900 b.c.). Chemical analyses of the objefts 
found at Tcllo, Eridu, and A 1 ‘Ubaid have shown that tools of copper unalloyed with tin 
were in use even in late Sumerian times.* However, bronze objects have been found at 
Ur and Erech ranging from the second half of the third to the end of the second millennium. 
Recently several careful analyses by Dr. Desch of authentic specimens from Kish, Ur, and 
A 1 ‘Ubaid have been published, which leave no doubt that bronze was employed by the 
Sumerians earlier than circ. 3000 b.c.* It is obvious that both copper and bronze were 
simultaneously in use in Mesopotamia before c. 3000 b.c. and that subsequently the alloy was 
employed sparingly even for tools, as in the Indus Valley. As we have ftated above, this 
paucity of bronze was due to the scarcity of tin, and there is some documentary evidence 
also in support of this view. A record which is earlier than Sargon of Agadc Elates that “ five 
minas of pure tin ” had been received at Lagash.® Sayce informs us that tablets from Kara- 
Euyuk also refer to tin which was “ a rare and precious metal in Babylonia at the time 
(c. 2500-2200 B.c.)." It can hardly be doubted that the introdudion of bronze in the 
Indus Valley and Babylonia was approximately contemporaneous, on account of the close 
commercial relations that mud have exided between them. Copper appears in the earlied 
drata at Susa. At Anau, copper has been obtained in the later phases of Culture I and 
weapons of the pure metal were in use in Cultures II and III, with occasional bronze in the 
latter period.® In Crete, the Bronze Age begins even earlier than in Egypt, in the early 
Minoan I Period. In Cyprus, the Copper Age continued down to c. 2200 b.c., when the 
Bronze Period followed. Copper was in general use in the fird settlement at Hissarlik, and 
bronze in the Second City which fiourished probably much earlier than 2000 b.c.® 

The discovery of numerous prehidoric copper implements (e.g. celts or axe-heads, 
swords, harpoons, etc.) at various sites in Northern India and the Central Provinces indicates 
that copper was extensively worked in India at a very early period. The mod important 
find was that made at Gungeria in the Bilighat Didrid of the Central Provinces, which 
included 424 hammered copper implements and 102 silver laminae, weighing 828 and 2olbs. 
respedively. This has been described by Sir John Evans as the mod important discovery 
of indruments of copper yet recorded in the Old World. Formerly the earlied date assigned 
to the prehidoric copper implements of India was c. 2000 b . c ., basal on arbitrary comparisons 

® VAMtkrofokgie, i, p. 27. • Flinders Petrie, “ MeteJs in Egypt”; Ameient EQpt* >• * 9 ^ 5 * 

* King, SM/irrr and Akkad, p. 75 ; Hall and Woolley, At ‘ Ubaid, pp. 34-5. 

* Harold Peake, “The Copper Mountain of Magsn”: Antifaity, Dec. 2928, pp. 452-7. 

* Man, Nov., 1921. 

* Pumpelly, Exp/eratiani in TmrktSan, 1904, p. 53. ® Cambridge Ane, ffiS., i, p. 1O3. 
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’with European examples. It was also believed that the prchiiloric Indians were not 

acquainted with the art of manufa^re and properties of bronze, and bearing in mind the 

faft that only seven specimens of prchiftoric bronze, with a very irregular chemical 

composition, were known, it is not perhaps surprising that the existence of a Bronze Culture 

was denied.^ However, the discovery of similar celts, but of superior workmanship, in the 

Indus Valley points to a much greater antiquity for the Northern specimens. The presence 

of copper at Mohcnjo-daro and Harapffi, even in the earliest stratum yet reached, indicates 

that copper muil have come into use in India at a very early period, but no definite date can 

be assigned to it as yet. In the light of the various bronze objects that have been discovered 

at Mohenjo-daro, it is obvious that the Indus people were also well acquainted with the 

metallurgy and properties of bronze, and extended its use to the manufafture of tools, weapons, 

utensils, ftatuettes, jewellery, etc., but they failed to replace copper efFeftively for such purposes 

simply on account of the limited supply of tin. At Mohenjo^aro bronze objefts have been Broiu* known 

found in the earlier stratum yet reached, and on the basis of the chronology adopted in this hy Indus 

work, we may assume that bronze was known in the Indus Valley even earlier than p*®pl« boforo 

3000 B.c. This may be taken to imply the existence of commercial relations, direft MOO B.C. 

or indircdl, with some region where the invention of bronze took place—a region, probably, 

where deposits of copper and tin ores existed in close proximity to one another. 

Copper ore is unknown in Sind and the neared deposits arc situated in the countries Sourc** of 
bordering on the we^l of the Indus Valley. In Baluchi^kn, rich copper ore occurs at Shah Coppor. 
Bcllaul and at Robat, where large heaps of copper slag indicative of ancient smelting have 
been observed. Deposits of copper ore also occur in the Ras Kuh and Kojak Amrin range. 

Rich veins of the ore exiil in the Shah Maksud Range in Afghanistan as well as at Kaleh Zen 
(Kerman) and Anarek in Persia, at both of which places there is evidence of ancient working 
on an extensive scale. The nearest copper mines in India proper are those situated near 
Ajmer, in Sirohi, Mewar, and Jaipur States, notably those at Khetri and Singhana, which 
have been worked from very early times. The presence of small quantities of sulphur and 
the absence of tin in the copper lumps point to the use of the sulphide ore, which abounds 
in these mines, for the extrafiion of copper. The presence of lead in some of the copper objects 
(1-58 and 3-28 per cent in two of the specimens analysed) is noteworthy, as it throws some 
light on the source of the metal. As copper ores associated with lead occur in Afghaniftin 
and BaluchiilSn, it seems probable that some of the copper, at any rate, was obtained from 
these countries, but it should be added that copper ore associated with lead occurs also in 
Rijputina and Hazlrib 3 gh.* 

The source of the tin which is an ingredient of bronze is difficult to locate. Tin ore is Soure* of tin. 
scarce in India proper and unknown in BalQchi^In. The only Indian deposits, worth 
mentioning, exi^l in the Haziribagh Di^lri(fl, and appear to have been worked in ancient times. 

Tin occurs in the Kara Dagh Di^lridl in North-Weilern Persia. Strabo mentions 
that tin was found in Drangilna in the south-weil of the modern Afghanistan, and ancient 
tin mines have been discovered by Van Baer in Khorasan, between Aftrabad and Shah Rud.® 

The rich deposits of cassitcrite ore which occur in the Malay Peninsula and the neighbouring 

® Vincent Smith, “ On the Copper Age and PrehiAorlc Bronze Implement# of India ” : Indian Anitjuary, 1905, 
pp. aa9 ff.; ibid., 1907, pp. 53 ff. 

■ As some of the Indian copper ore# (e.g. in Rajputtaa and Singhbhum) contain nickel in appreciable quantities, 
die occurrence of nickel in the Mohenjo.daro spedmeni does not imply that the Indus people depended for their supply 
of copper cm Oman or any other foreign source. Noteworthy, also, is the high proportion of artcnic in these specimens, 
which diftinguidies the Indian from the Sumerian metal. 

* Gowland, “Metals in Antiquity ’*: J.R.A.I. vol xhi, 1912, p. 252. 
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islands, that form the principal source of tin in the present age, do not appear to have been 
worked in early times. Moreover, a regular supply from this area, which involved a long 
and perilous sea voyage, mu^ have been impossible in those remote ages. The possibility 
of a supply from Hazariblgh muif also be discovinted, as the deposits are so meagre that they 
could barely have sufficed to meet local demands, and this assumption is amply juiliified by 
the scarcity of prehistoric bronze in the Gangetic Valley. Moreover, Hazlribl^h was isolated 
by deep forests from Northern India down to hiitoric times. It is, therefore, more than 
probable that the sources of tin or bronze lay towards the North-We^l. It is a noteworthy 
fail that the ancient tin mines mention^ above were accessible from the busy and 
ancient highway that traversed North Persia and Western Afghanistan and afforded 
communication by way of the Bolin Pass between the Indus Valley and the Western World. 
As copper was extensively worked in these regions in ancient times, it is not unlikely that the 
discovery of the alloy of copper and tin, by the accidental smelting together of the ores of these 
metals, also took place somewhere in North Persia, and thence found its way to the Indus 
Valley. In this conneftion it is a significant faft that the daggers and knives discovered in 
the Indus Valley resemble some of the weapons found at Susa, Anau, and in the South-We^l 
Caspian area. 

Typical analyses of the specimens of copper and bronze found at Mohenjo-daro are 
given below :— 


Chemicax Analyses of Copper and Bronze Found at Mohenjo-daro 
{Analyses iy Mohammad Sana Ulfah) 


i 

a 

z 

I 

_ 









i 

Remarks. 

1 

! 

Coppr 

S 

1 

1 

i 

Nickel 

Lead. 

-2- 

S'-i 

i 



I. 

Copper lump 

96.67 

0-00 

0-88 

0-15 

0*03 

1-27 

0-02 

0-98 

— 


Unaltered core. 

2. 

Copper lump 

97-07 

0-00 

tr 

0-98 

0-49 

0-31 

tr. 

i-iS 

- 


Unaltered core. 

3- 

Copper lump 

96-42 

0-00 

- 

0-00 

O'OO 

0-35 

0*09 

0-36 

278 

Partly oxidized. 

4 - 

Copper lump 

92-49 

0-37 

tr. 

1-30 

1-51 

1-06 

tr. 

2-26 

I-OI 

Partly oxidized. 

5 - 

Fragment of some 
implement. 

95-80 

0-00 

0-72 

0-74 

0-12 

0-25 

1-58 

0-61 

0-18 

Unaltered 

metal. 

6. 

Celt . 

94-76 

0-09 

— 

4 - 4 * 

0-15 

0-14 

0-26 

— 



Unaltered and 
very hard metal. 

7 - 

Copper chisel (?) 

92-41 

0-00 

O-IO 

3 - 4 * 

0-59 

0-15 

3-28 

0-05 ! 

— 


Unaltered 

portion. 

Unaltered core. 

8. 

Bronze rod 

91-90 

4-51 

1-15 

1-96 

0-15 


0-17 

o-i6 

- 


* 9 ’ 

Bronze buttons . 

88-05 

8-22 

2-6o 

tr. 

0-29 

tr. 

0-00 

0-84 

- 


Completely 

oxidized. 

•lO. 

Bronze chisel 

86-22 

12-38 

O'SS 

— 

0-35 

0-00 

0-70 

- 

— 


Complete^ 

oimized. 

u. 

Bronze slab 

82-71 

i 3 -ai 

0-33 

i'i7 

0-42 

0-56 

O-IT 

0-00 

1-49 

Partly oxidized. 

12. 

Bronze chisel 

85-37 

11-09 

tr. 

0-07 

0-18 

0'i6 

tr. 

O-II 

3-02 

Partly oxidized. 

13 - 

Bronze lump 

83-92 

12-13 

tr. 

0*00 

0*00 

0-17 

0-17 

0-00 

3 * 6 * 

MetalUc core, 
partly oxidized. 


* Neu .—Complete specimen, along with the adhering incruilations, was taken for onah^ snd the original com¬ 
position of the alloy has been recalculated from the relative proportions of the metals found therein. 
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Neither copper ore nor any remains of a smelting furnace have so far been recovered 
at Mohenjo-daro, and it is highly probable, therefore, that the redudHon of ore was carried 
out at the mines. Lumps of crude copper plano-convex in shape, 6 to 9 inches in diameter 
and I to inches thick in the centre, have been found, which were evidently produced by 
the smelting operation in a primitive furnace consiffing simply of a concave depression in 
the ground. The crude metal was rc-meltcd for refining in clay crucibles, which were broken 
up for the recovery of the purified metal. A fragment of such a crucible with the slag Clicking 
to the edges, is illustrated on PI. CXLII, 9. No specimen of pure tin or its ore has been 
found, so far, at Mohenjo-daro. 

These analyses indicate the occurrence of four diitindt varieties of copper and its alloys 
at Mohenjo-daro : (a) Crude copper, (Jb) refined copper, (c) coppcr-arsenic alloy, {d) copper-tin 
alloy or bronze. 

(a) Specimens Nos. i, 2, and 4 represent the crude produdt of the smelting furnace. 

They are too rich in sulphur to be worked up by hammering and are suitable only for 
casting heavy or plain objedts. 

(b) Specimens Nos. 3 and 5 arc good examples of refined copper in general use. 

Specimen No. 3 is well suited for the raising of vessels of elaborate shapes on account of its 
remarkable purity and consequent dudtility. The presence of over 3 per cent of foreign 
metals in No. 5 renders it suitable for obtaining sound castings in closed moulds. Such small 
amounts of arsenic and antimony will also impart appreciable hardness to copper although 
not comparable to that produced by tin. There is no doubt that these elements have not 
been added intentionally but were derived from the original copper ore with which they were 
associated. 

(r) Specimens Nos. 6 and 7 represent a copper-arsenic alloy which is as hard as a low Copp*r«*rMnic 
grade bronze. In these cases it is difficult to decide whether the arsenic was added alloy mmd for 
intentionally, in the form of a flux, or was derived from an arsenic bearing copper ore. In hardening, 
this connexion It is intereiling to recall the occurrence of lollingite (a natural mineral 
composed of arsenic and iron) at Mohenjo-daro, and it may be questioned whether this mineral 
was intended for the preparation of this alloy.^ It is a noteworthy fait that a similar alloy 
of copper and arsenic was also in use in Egypt, the composition of No. 6 being almost identical 
with that of a copper ftrip of the twelfth dynasty.* It is therefore quite possible that this 
alloy was obtained from the same source, both for the Indus Valley and Egypt. Petrie makes 
the intcrciling suggestion that arsenic was the earliest hardening element tor copper in Egypt, 
and it may be that this alloy was employed for tools in the Indus Valley also, before the advent 
of bronze. 

(d) Specimens Nos. 9 to 11 represent the various qualities of bronze in use. The 
percentage of tin is 4-51 in No. 8 ; 8 22 in No. 9 ; but in the laft four, varies between 11-09 
and 13*21. It is obvious that 11—13 per cent tin alloy was popular and had come into general 
use during the period under review, although lower grades were also employed to some 
extent. The preference of the high grade alloy well suited for sharp-edged tools, with 
a fairly regular proportion of tin, leaves hardly any doubt that the addition of the white metal 
was intentional and not the result of mere accident. It is obvious that this itage in metallurgy 
had been reached after prolonged experimentation and experience with copper and its alloys 
with arsenic and tin. These specimens are also contaminated with appreciable proportions 
of antimony and arsenic, which would add further to their hardness. 


* On the subjeft of lolhngitc see p. 684 f.— [Ei>.] 

* Garland and Banniftcr, Jnatnt Egyptian Metailurfy, p 66 
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The proportion of lead in the bronzes is trIBing, which shows that the Indus people 
had not discovered the valuable property of this metal in rendering the alloy more fusible and 
more fluid, that is, more suitable for casing. This partly accounts for the absence of bmnzc 
casings of any appreciable size at Mohenjo-daro. The Egyptians also remained ignorant of 
this faft until quite late, in the Saitic period. 


Analyses of copper and bronze specimens made for the Sumer Committee of the 
British Association by Prof. C. H. Desch, F.R.S. 

Specimens from Mohenjo-daro : Season 1926—7 

The specimens were completely oxidized, and contained sand and earthy matter mixed 
with the oxide and carbonate. Sulphur was usually present, but it is not certain whether this 
was in the metal originally or derived from the earth. A microscopical examination will be 
made to throw light on this point. The table is arranged to show the proportion of tin and 
nickel in the metallic part, excluding the sulphur, but the sulphur content is added in a separate 
column. The sulphur figures refer to the crude oxidized material. The tin and nickel 
figures arc calculated as if the remaining metal were only copper, except where other metals 
were detefted. In moft specimens other metals were certainly absent. 



Tin. 

Nickel. 

Lead. 

Sulphur. 

SD 140; . 

— 

0*17 

0-36 

678 

SD 1933 . 

— 

938 

tr. 

173 

L 3767 

— 

3-34 

0-30 

777 

SD 3683 (A) , 

— 

tr. 

present 

— 

SD 3683 (B) . 

— 

— 

— 

— 

SD 2683 (C) 

_ 

tr. 

— 

2-63 

L n r X 

— 

r-o4 

— 

3-40 

HR 1153 . 

— 

0-39 

— 

0-33 

E 603 . 

* 4-4 

tr. 

— 

— 

HR 1473 . 

— 

1-49 

— 

033 

VS i 57 > ■ ■ 

. i9'0 

0*33 

— 

0-43 

VS 1416 . 

— 

0’09 

— 

0'28 

DKs 43 . 

— 

0-30 

— 

0-34 

DK 1679 . 

— 

tr. 

present not 

o-oj 

DK 3 IS 5 . . 


0-53 

Balance 

eAimated 

copper. 

©•03 


Specimens from Mohenjo-daro : Season 1927-8,* As before, the tin and nickel have been 
calculated back to the metallic contents, other metals having been determined to be absent :— 
No. Mark. Tin. Nickel. 

I DK 3479 — — 

3 „ 4585 10-2 - 

3 „ 4378 — — 

4 383s — — 

5 „ 4568 10*3 tr. 


* It is due to the courtesy of Mr. £. Mcckay that I am able to include the analyaes of these ^cimeoi in the 
present work.—[E d.] 
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No. 

6 

DK 

Mark. 

4588 

Tin. 

14-6 

Nickel. 

7 


3735 

— 

tr. 

8 


403 s 

— 

faint tr. 

9 


4005 

— 

faint tr. 

10 


3731 

— 

0-22 

II 


3939 

— 

faint tr. 

12 


3992 

— 

tr. 

13 


3955 

— 

tr 

'+ 


3914 

— 

— 

IS 

.. 

395655^ — 

tr 

i6 


3935 

— 

tr. 

17 


3849 

— 

tr. 

i8 


3843 

— faint tr. Much lead. 

19 


3756 


0-68 

20 


3748 

— 

tr. 

21 

„ 

4128 

— 

086 

22 


3846 

— 

faint tr 

»3 


4185 

— 

tr. 

H 

„ 

4173 

— 

0-51 

25 

„ 

4059 

_ 

0-1 s 

26 


4087 

— 

0 26 

27 


4068 

107 

tr. 

28 


4041 

— 

tr. 

29 


3648 

— 

— 

30 

,, 

3760 

(Lead, containing 

0007% silver) 

31 


3612 

— 

tr 

32 


3630 

11-6 

tr. 

33 


3611 

— 

014 

34 


3712 

— 

0-24 

3S 

„ 

4599 

— 

004 

36 


4600 

5-6 

0-21 

37 


4396 

— 

O-OJ 

38 

„ 

4400 

— 

0-07 

39 


4361 

191 

tr. 

40 


4466 

(Lead, containing 0-036% silver) 

41 

„ 

445* 

— 

— 

42 


4303 

— 

faint tr. 

43 

„ 

4431 

— 

— 

44 


4565 

— 

tr. 

45 

» 

4586 

— 

faint tr 

46 

„ 

4330 

— 

tr. 

47 


4384 

— 

— 

48 


4160 

— 

— 

49 

L 

1208 

(Lead, containing 

0*02% Silver) 

50 

L 

1226 

(Lead, containing 0'008% silver) 

51 

DK 5566 

— 

0-81 

5* 

» 

4642 

— 

— 

Biltnce, copper except where marked as lead specimens.* 


All these ipeamens come from Ijite Period levels. 
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Tadioiquc. 


Specimens obtained by Sir Aurel Stein in BalSchifiSn. Received Sept.^ 1928. 
I. Copper from bracelet. Jiwanri iii, xvi f. Too small for analysis. 

а. „ spear-head. 8h.T. vii. rad. „ „ 

3. Bronze. Zangiln. i, v. Tin, lyi ; nickel, faint trace. 

4, Disk. Shthl-tujnp. Jtiv, „ 5-3; „ trace, 

,1 » ii. » 6*0; „ nil. 

б. Vessel from Gatti. „ 27*0; „ nil. 


Ditto, received Oct., 1928. 




Tin. 

Nickel. 

I. 

Pkte. Dwelling, iv, r . 

. nil 

177 

2. 

Beads. Surface of Mound, Dasht. 

. 21-4 

nil 

3- 

Rod. "rtke-dap . 

i8'0 

nil 

4- 

Cup Gate-dap, Kolwa 

• 2.V9 

nil 

5- 

Fragment from Tumpak, Makrln . 

■ 6*4 

tr. 

6. 

Fragment from Shahi-tump . 

. 6*2 

nil 

7 

Spiral wire from Mchf, Mashkai . 

• h *4 

faint tr. 

8. 

Plates found with mirror, li, 2 

nil 

tr 

9 

Bowl from Mehi-damb, Mashkai . 

nil 

tr. 

10. 

Plates, from surface, Mashkai. 

. 24*4 

nil 

n. 

Plates, from Bit-damb, BSghwIna 

• 32-5 

tr. 

12. 

Curved Plate. Silh-damb 

. 11*7 

nil 

13 

Fragments from surface, Kolwa 

• >9-3 

nil 

14- 

Rod from Segak mound, Kolwa 

. 87 

tr. 


Nos 5 and 14 contained traces 

of lead. 



Of the above specimens, those from Jlwanrl, Zangian, Gatti, and Take-dap belong 
to the historic period ; those from Shahl-tump, Mehl, SiSh-damb, and the Segak mound to 
the prehistoric period. The age of the other specimens is uncertain, but it is seems probable 
that those which exhibit an exceptionally high percentage of tin arc posterior to the prehiftoric 
age. It should be noted that very little nickel occurs in the copper from Baluchistan.— [Ed.] 


Part II 

TECHNIQUE AND DESCRIPTION OF METAL VESSELS, TOOLS, IMPLEMENTS, 

AND OTHER OBJECTS 

It is not easy to determine the technique employed in the making of many of these 
utensils. It would be a simple matter to raise all the copper vessels from sheet metal, as their 
shapes are simple. But in the case of the bronze vessels there are two methods that could 
have been employed : Firstly, beating them out of sheet bronze which, however, would call 
for con^ant annealling to prevent the metal from cracking ; or, secondly, the process that 
is called cire perdue. But the latter process is exceedingly difficult for large and thin cailings 
owing to the risk of flaws and crevices that would render the vessel made in this Vay non- 
watertight. The varying thickness of the metal of some of the bronze vessels certainly 
suggests that the cire perdue process was used ; but, on the other hand, it is possible that 
this inequality may be due to corrosion—the majority of the bronze pieces and some of the 
copper pieces could not be chemically cleaned owing to their very bad condition. I am 
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inclined myself to the opinion that some of these bronze vessels were raised from sheet metal 
which, being unrolled, would in the firft place not be of equal thickness throughout.' The fad 
that a second piece of metal was used to form the base of the utensil shown in PI. CXLI, 6, 

I think, corroborates this view, unless we are to suppose that this vessel when caif had a faulty 
base and had subsequently to be repaired.* 

The use of bronze in^ead of copper for utensils indicates a great advance in metal Broax*. 
working. Copper is an ideal material for making household utensils owing to the metal 
being so dudlilc ; but unless it is fairly thick it is apt to bend and dent, especially if the temper 
produced by hammering is destroyed by heat, as, for instance, when vessels arc used for 
cooking purposes. Bronze has the disadvantage of being considerably less duftile, but 
a finished vessel of this material is considerably stronger and less liable to damage.* 

On reference to the pottery plates it will be seen that m.any of these utensils have their Counterpaitt 
counterpart in pottery. For instance. Nos. 7 and 18 in PI. CXI. arc obviously of the same in pottnry. 
type as the pottery jar illustrated in Pi. LXXXVI, 22. The two silver vases seen in 
PI. CXL, I and 2, are of exadlly the same shape as Nos. 55-8 in PI. LXXXI. And other 
comparisons can easily be made. 

I have already pointed out in the chapter on the pottery that ribbed ware is very rarely Ribb«d ware, 
found at Mohenjo-daro. It is, therefore, satisfaftory to have among our metal vessels one 
type shown in PI. CXL, r8. Ribbing of this nature was, however, not primarily intended 
to strengthen the jar ; it is a copy of the very old method of making a pottery vessel in two 
portions which were subsequently fitted together before firing, the rib being caused by the 
projecting edge of the lower portion being lapped over the upper portion of the jar. Only 
those metal vessels which were difficult to shape were made in this way, and the vessel under 
discussion, which is obviously a copy of the older pottery pattern, was without doubt shaped 
from a single sheet of metal. 

The reason of the scarcity of metal utensils at Mohenjo-daro can only be that, when the Meul vmmIs 
city was deserted, the inhabitants had sufficient time to remove their moil valued possessions, rare. 

Even at the present day copper vessels arc of considerable value in the Eait and arc bought 
by weight rather than by size. If a vessel of this metal be accidentally crushed out of shape, 
it can easily be reilored by a coppersmith. It is only when it is badly holed that it muit be 
replaced by a new one; and then the weight of the metal in the old vessel is credited towards 
the coil of the new one. 

Nos. 4 and 5 in PI. CXL prove to us that the art of cailing bronze was a wcll-cilablished Casting, 
induilry at Mohenjo-daro. Both the dishes and their c(.)vers are cleanly made; so much so, 
that they muil have been either carefully rubbed down or trued up on a lathe. No lathe- 
marks are visible, but these could have been removed by subsequent honing and polishing. 

The faft that the handles of the covers were made separately from the lids themselves is difficult 
of explanation, for the two could easily have been cail together in a not too complicated mould. 

In describing No. $, I have mentioned that the handle was secured to the cover not only by 
a rivet, but also by pouring molten metal around the base of the rivet for additional security ; 
this process is known as “ running on ”, and is one which requires skill to perform. 

• Mr. Maday’s view is not rhared by Mr Sana Ullah, who emphasizes the difficulty of raising such vessels from 
sheet metal and quotes Garland and Banniftcr, op. cit, p. 65 —[Eo ] 

• Cafting by the ein perJue process was, however, pradwed in Egypt as early as, if not before, the Third Dynady. 

See Oarknd and Bannifter, Ancient Egyptian Metallurgy, p. 35 It has not yet been definitely decided whether the 
same process was used in early Sumer. See Hall and Woolley, Al ‘Uiaid, pp H-S 

• Possibly, as Childe suggefts, tin was added to copper not to harden it, but to lower the melting point. Dawn of 
Ennfesm ChiliKatien, p. 33. 
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As these utensils were used on floors of hard brick or mud, the majority have flat or 
semi-flat bases. Those with rounded bottoms were probably kept either on wooden Elands, 
which have perished, or on the circular pottery rings of which we find so many at 
Mohenjo-daro, 

It is curious that no attempt should have been made to strengthen the rims of these 
metal vessels by turning the metal down a little all the way round. The rim of a metal jar 
or dish is always its weaken part and likely to suffer damage, unless it be properly thickened. 
Some slight advance towards this method is shown, however, by the flaring of the rims, which 
undoubtedly produced a certain amount of stiffness. Why the process should not have been 
carried further, it is difficult to say, as a turned down or beaded rim is ornamental as well as 
prote£live. 

We have sufficient proof that copper and bronze were in use at the same time from 
various groups of vessels that were found together. 

Group I consiifs of three vessels (C 1978), two of which are of copper and the third of 
bronze (PI. CXL, ii, 14, and 17). With these were found discarded tools, some broken 
and bent, made in bronze as well as in copper. The depth at which they were found (2 feet) 
would date them to the Late Period. 

Group 2 (E 2044), shown in PI. CXL, 4, 5, 9, and 18, consists of two bronze vessels 
and two of copper, also belonging to the Late Period. 

Group 3 (HR 421 2a) comprises two silver jars and one of bronze, shown in PI. CXL, 
2 and 3, and PI. CXLI, 13. With these were associated a number of copper and bronze 
implements of various kinds, described further on in this chapter. 


Description of Copper, Bronze, and Silver Utensils 
Copper and Bronze Vessels 

Plate CXLI. 

No. I (C loo-i). See also PI. CXL, 6. Bronze vessel with slightly projedling flat 
base. Badly bent and with pieces missing. Plain rim with edge 0-09 inch thick. The 
metal thins towards the base to 0-04 inch in thickness. Despite corrosion, hammer-marks 
can itill be seen in places. Height, ^>75 inches. Level, $ f^cet below surface. Room 9, 
Block 12, Scdlion C, DK Area. 

No. 2 (C 100--1). See also PI. CXL, 20. Large well-made bronze jar ; badly broken 
and pieces missing. Small flat base that appears to have been lapped on. Plain edge, 
o-18 inch thick. The metal of this jar is of unequal thickness, which sugge^s that it may 
have been ca^l, though unequal corrosion might possibly account for variation in thickness. 
Height, 10 5 inches. Level, 5 feet below surface. Room 9, Block 12, Seftion C, DK Area. 

No. 3 (C 95). See also PI. CXL, 7. Base missing. Shows traces of having been 
hammered. Thickness of metal fairly equal throughout, and avcr^cs 0 04 inch. Plain 
bent-over rim. Material copper. Height, 4 inches. Level, 4 feet below surface. 
Room 9, Block 12, Scdlion C, DK Area. 

No. 4 (C 1978). Sec also PI. CXL, 14. Base and other parts of jar missing. Plain 
rim measuring 4 6 inches across. Of copper of unequal thickness, varying from 015 inch 
at rim down to 0 05 inch towards the base. Height, 9 inches. Level, % feet below surface. 
Room 14, Block 8, Seftion C, DK Area. In this jar were found several copper implements 
which arc illustrated in PI. CXXXV, 2 ; PI. CXXXVI, i and 4 ; and PI. CXXXIX. U. 
These are in a good Aate of preservation owing to having been protected in a measure 
from the soil. 
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No. 5' (E 2044), This obje^ appears to be the ^em and base of a censer similar in shape Cansar. 
to the offering-ftands of pottery, from which the pan has disappeared. The copper base, 
which is incomplete and broken off the ^Icm, is decorated with a fluted pattern not unlike 
that on the pan or base illuftrated in PI. LXXXVII, 3. The flutings are hollow on the 
inside ; and the rim is bent over slightly and has a raw edge decorated with three rows of 
indented markings which can juft be seen in the illuftration. 

The ftem was fluted, horizontally and fairly regularly, by means of hammer-work, Fluting, 
whose marks ftill show in places ; it was once a single piece of metal with the base. 

The knob at the top of the ftem is a solid bronze cafting and very heavy. That it is of bronze 
is proved by its being considerably lighter in colour than the ftem and base. A circular 
mark upon it suggefts that it was given a final finish on a lathe. There would seem to be 
also traces here of a rivet, by which the pan was affixed to the ftem. Eftimated height, 

6-65 inches. Diameter of base, inches. Level, 4 feet below surface. This objeft 

was found in the large copper vessel illuftrated in the same plate (No. 12). Room i. House I, 

M, Trench E, DK Area. 

No. 6 (E 2045). See also PI. CXL, I2. Badly broken and bent. Has a plain flared Base Upped ob. 
rim. The projefting base, as the photograph shows, was roughly lapped on, the turned-over 
edge being very unequal in places. The metal of this vessel is unequal in thickness ; half-way 
down it is o* 15 inch thick and at the rim o-1 inch. This may be due to unequal thickness 
in the sheet from which the vessel was made, or perhaps to corrosion. Material, bronze. 

Height, 8 inches. Level, 4 feet below surface. Room 1, House I, Trench E (M), DK Area. 

No. 7 (HR 5627) is a piece of copper shaped like a mussel-shell. It has a hole o-o8 inch 
in diameter pierced through it near one edge, and this edge is thicker and more raised than 
the opposite one. This objeft may have been used as a dipper and hung up by a cord when 
not in use ; or it may have been affixed to a handle, though one would expeft two holes if 
the objeft had been riveted to anything. It measures 3-75 inches long by 2 inches wide. 

The thickness of the metal is o-1 inch. Level, 4 feet below surface. Area to caft of Structure 
XXXIX, Block 5, HR Area. 

A similar objeft (HR 3941), which is not illuftrated, is also the shape of a mussel- 
shell. It measures 3‘2 inches long and 2-03 inches wide by 0 0$ inch thick. There is 
also a hole o-2 inch in diameter near one edge. l.evcl, 2 feet below surface. Both these 
objefts were purposely made this special shape ; they are not pieces of metal cut haphazard 
out of copper sheet. Room 9, House VIII, Block 2, HR Area.* 

No. 8 (HR 5725) is a twifted piece of copper which was probably the handle of some Haodl*. 
utensil. Its present length is 3 3 inches. The portion to be gripped has been bent 
into a rough tube with slightly overlapping edges. The reft is broken and incomplete. 

Level, 6 ft. 4 in. below surface. Room 40, House I.V, Block 7, HR Area. 

No. 9 (E 188). Sec also PI. CXL, 8. Small vase, wide mouthed and with plain rim. 

The base is heavy compared with the thin sides. Thickness of metal at rim 0-15 inch, at 
middle height 0*09 inch, at base 0 2 inch. Its unequal thickness may be due to corrosion. 

A curious sunken band around the base of the jar measures o-8 inch wide and o*2 inch in 
depth. This vessel has the colour of pure copper, though it is made of bronze. Height, 

4 inches. Level, 2 ft. 6 in. below surface. Trench E, DK Area. 

No. 10 (C loo-i). See also PI. CXL, 13. Bronze bowl of very thick metal, which 
seems to have been caft. Plain rim 0-34 inch wide, rather roughly finished and uneven. 

Rounded base. Diameter 12-75 inches. Height, 4-4 inches. Level, 5 feet below surface. 

Room 9, Block 12, Seftion C, DK Area. 

* A number of thcie objea* of exadly the »amc shape have since been found. 
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No. II (C 1978). Sec also PI. CXL, 14. This is another illustration of PI. CXLI, 4, 
to show its contents when found. Level, 2 feet below surface. Room 14, Block 8, 
Seftion C, DK Area. 

No. 12 (E 2044). See also PI. CXL, 9 and 18. Both vessel and cover are of copper. 
The thickness of the metal at the level of the beading is o-15 inch, and at the base o-1 inch. 
The rim of the vessel is plain and lapped over slightly to iliffcn it. The surface is too corroded 
to show the technique used in making this jar, but undulations of the surface suggeft hammer- 
work. This vessel was not made in two pieces and joined together at the ribbing, as one at 
firft would suspeft ; the whole was made from one sheet of metal. The ribbing was formed 
from the inside by beating the metal on a round-edged anvil. The cover was not made to 
fit the vessel, as is seen in PI. CXL, 9. It was found adhering to the top of the jar, and it has 
CoBtmU. not been found possible to remove it.* This vessel contained the fine girdle of carnelian beads, 
and bronze and other gold and silver ornaments ill unrated in PI. CLI, and also 
the incomplete metal censer shown in PI. CXLI, 5. Height, including cover, 12 inches 
Level, 4 feet below surface. Found in the north-western corner of Room i. House I, 
Trench E (M), in the DK Area. (See PI. LXV.) 

No. 13 (HR 42I2 <j). Bronze vase of graceful form. Small flat base and plain flared 
rim. Broken and repaired. Appears to have been caft. Height, 7 inches. Level, 6 feet 
below surface. This vessel was found with the two silver jars illustrated in PI. CXL, 2 and 3, 
in Room 8, House VIII, Block 2, HR Area. 

Plate CXLIL 

Cast kronts. No. i (E 2044). Sec also PI. CXL, 4. Dish and cover of cait bronze. The dish is 

of very heavy metal, well finished and with a smooth surface. The cover fits very closely 
to the dish and has a slight projection on the inside, made by thinning the edge, to prevent 
its sliding off. The two fit so very closely together that there is practically no play at all. 
The handle is a separate piece riveted to the top of the cover, as can be plainly seen on the 
inside. There are indications, too, on the inner surface of the cover that it was ca^ in a sand 
mould. The dish measures 6-55 inches in diameter and 0 9^ inch high, and the cover is 
slightly more in diameter. The two together stand 2-6 inches high. Judging from the very 
careful way in which the cover was made to fit the dish, it is possible that they were made 
for some commodity of value, perhaps a scented fat which was volatile. Level, 4 feet below 
surface. Room i, House I, Trench E (M), DK Area. 

Nos. 2 and 3 (E 2044). See also PI. CXL, 5. A dish and cover similar to the lait, 
but not so well preserved. They are of slightly larger size, the dish measuring 7*4 inches 
in diameter. The bobbin-like handle was riveted on, and a patch of rough metal t^t now 
partly hides the rivet suggeils that molten metal was run over it to help secure it. Level, 
4 feet below surface. Bronze. Room i. House I, Trench E (M), DK Area. 

No. 4 (£ 190). See also PI. CXL, 19. Small vessel of beaten copper. Base projedfs 
a little and is slightly concave. Hole in centre of base, o-18 inch in diameter. Rim plain, 
slightly flared and 0 07 inch thick. Height, 2-5 inches. Level, 2 ft. 6 in. below suiface. 
Room 6, House II, Trench E (M), DK Area. 

No. 5 (C 1978). See also PI. CXL, 17. Bronze bowl of swne type as No. 3, but 
smaller. 3-75 inches in diameter and 0*5 inch high. Level, 2 feet below surface. Room 14, 
Block 8, Se^on C, DK Area. 

No. 6 (E 190). See also PI. CXL, 1$. Bronze flask, 3 05 inches high. Evidently 


* Such diihci were commonly uied to cover metal vewele. 
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caft. Surface not particularly well finished, but the working of the flask may not have been 
completed. Very thick, solid metal. Level, 2 ft. 6 in. below surface. Chamber 6, House II. 
Trench E (M), DK Area. 

No, 7 (E 2044). Jar-cover beaten from very thin copper sheet, o-02 inch thick. In 
order, apparently, to ilifFcn the edge, this cover was damped all round inside the edge with 
a row of punch-marks, which, however, do not show through the metal. At the top of the 
cover the metal has been raised up to form a projection, 0 47 inch in diameter and 0-22 inch 
high. This could only have served as a handle, especially if it was once capped, as appears 
likely. Passing through this projection there are the remains of a itrip of copper, o-2i inch 
wide, which was bent into a loop ; the ends after being passed through the projection 

were twisted back on either side. Diameter, 2 57 inches. Level, 4 feet below surface. 

Room I, House I, Trench E (M), DK Area. 

No. 8 (E 2044). Bronze cover. Similar in shape and make to Nos. i and 2 in the 

same plate. Diameter, 4-9 inches. Height, i-i inches. Level, 4 feet below surface. 

Room I, House I, Trench E (M), DK Area. 

No. 9 (No, ?). Possibly portion of clay crucible, with slag kicking to its sides. 

No. 10 (DK 1621). Sec also PI. CXL, 10. Very thick copper pan, measuring 
11-3 inches across the rim, which is plain, and i'42 inches high. Thickness of metal at rim 
0-15 inch. Level, i foot below surface. Room 25, Block 2, SeCtion C, DK Area. 

No. 12 (E 189). Simple copper bowl with plain edge, o-i inch thick. Height, 
I’75 inches. Diameter, 4-75 inches. Level, 3 ft. 6 in. below surface. Room 6, House II, 
Trench E (M), DK Area. 

P/au CXL. 

No. II (C1978). Copper pan, half of which is missing. Shallow and with flat base. 
Diameter, 8*7 inches. Height, i-i inches. Level, 2 feet below surface. 

Silver Vessels 

Plate CXL. 

No. I (DK 1341). See also PI. CXLVIII, b. Silver vase and cover measuring 
8-25 inches high. Ca^l. Level, 3 feet below surface. Room 2, Block 16, Seition C, 
DK Area. 

This fine vase was found to contain the gold and silver jewellery illu^ratcd in 
PI. CXLVIII, d, which are described in Chapter XXVI devoted to “ Personal 
Ornaments ”. In order to extraft this jewellery, it was found necessary to saw away part 
of the cover which owing to corrosion had become firmly fixed to the vase. 

No. 2 (HR 42I2<?). Small silver vase made by cabling. Height, 2 7 inches. Level, 
6 feet below surface. 

No. 3 (HR 4212<»). Vase raised from a sheet of silver (.?). Flat base and of simple make. 
Height, 3-8 inches. Cover 1-85 inches high. Level, 6 feet below surface. 

Both these two laft vases contained a quantity of gold ornaments and ^tonc beads, 
a great part of the former being merely scrap metal. This jewellery is illustrated in 
Pis. CXLIX, CL, and CLI, <», and is described in the chapter on “ Personal Ornaments ”, 
The larger silver vase (No. 3) was found with its cover upside down, and considerable 
difficulty was experienced in removing the cover to get at the contents of the vase. With the 
two vases there was also found the bronze vessel pidtured in PI. CXLI, 13, and associated 
with the three were a number of implements illu^rated in PI. CXXXV, 5, 12, and 13 ; 
PI. CXXXVII, I, 4, 8, 9, 10, and 12 ; and PI. CXXXIX, 6, 7, and 8. From Room 8, 
House Vni, Block 2, HR Area. 
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The blade-axes illustrated in Pis. CXXXVIII and CXXXIX could have been used 
cither in war or for ordinary purposes. For war and hunting they were probably set 
in a split handle, at right angles to it and secured by lashings of raw-hide. For carpentry 
they may have been hafted differently. It is possible that the implement shown in 
PI. CXXXIX, 5, was used as an adze, for it has a true chisel-edge, whereas the cutting edges of 
the other implements of this group are sloped both sides, the slope being gradual and flowing 
so that there is no abruptness. 

In every case these implements are of substantial make and there was no skimping of 
metal. Few of the butts have the corners more than slightly rounded off. In one 
weapon (PI. CXXXIX, 5), both ends of the tool are sharp-edged, and three blade-axes 
(PI. CXXXVIII, I, 2, and 6) have blunt edges at the butt, which suggests that this end also 
could be sharpened and utilized if required. 

As would be expedled at this early period, copper is more commonly used for making 
blade-axes than is bronze, there being only three made in the latter material, not including 
a non-illuftrated specimen (C 1978), which has all the appearance of being of bronze. 

It is probable that these simple axes were fir^ cail in open moulds and then hammered 
to give them the requisite hardness. There are ridges on the edges of several copper axes 
from the famous Gungcria hoard of 424 copper implements found in the Central Provinces, 
some of which are in the British Museum, which suggest that they were ca^l in 
a closed mould.^ Copper is, however, difficult to cail in this manner, and there seems to me 
but little advantage in doing so with weapons of simple shape, except that the resulting 
casings would perhaps be cleaner. We do not, however know, the age of the Gungcria 
implements ; they may be of later date than those of Mohenjo-daro and a more advanced 
technique may have been employed in their manufafture. 

The absence of hammer-marks on all our examples except one suggests that they were 
carefully rubbed down after being hammered. Their ftraight cut sides and butts and only 
slightly rounded angles indicate some such treatment; for these features, which were probably 
also present in the mould, would have been destroyed in the process of hammering. 

The bronze blade-axes would have required very much the same treatment, though 
cleaner castings could be obtained with this alloy and, therefore, not so much hammering 
would be required to harden them. Their tin content served this latter purpose. 

The greater thickness of the blade-axes of Mohenjo-daro is at about two-thirds down 
them, which gave weight at that part of the blade where it was mo^ needed. It is uncertain 
whether the blades were ca^ with this special thickness here ; it is more probable that the 
casings were originally flat slabs of more or less equal thickness throughout, and that when they 
were ^aten to harden them little was done to the centre of the implement, but more attention 
was pwd to the edges which were thinned out. The blade-axe in PI. CXXXVIII, 6, diitinftly 
shows that the hammering was parted from the centre lightly and that the blows became 
more pronounced as the edges were approached; the latter have been beaten comparatively thin. 

In certain respefts the short type of axe is not unlike some of the copper axes found in 
the Bijnor difrridt and now in the Lucknow Museum.* And certain of the^Gungeria 
implements resemble those of Mohenjo-daro, while others are entirely diffierent in type. 
Some of the blade-axes of Mohenjo-daro have an incipient shoulder (PI. CXXXVIII, 3 and 6, 


^ V. Smith, “ The Q^per Age and l^rehiftonc Iffi{>iemeat> of India ” ia Tie ladum Axeipury, vdL xxxiv, p. agS. 
* IM., pi. i, fig. IX. 
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and PI. CXXXIX, 3 and 4), a feature which is also found among the Bijnor and the Gungcria 
axes, but is far more pronounced. This feature, however, is not confined to Indian weapons, 
for it is found in Hungary and Webern Europe in both the Copper and Bronze Ages. 

The blade-axes of about 3100 b.c. from Kish have rounded or semi-rounded tops and 
almo^ straight edges.^ They all belong to a long and narrow type. But some ver}' early 
blade-axes from Susa,® with but slightly splayxd edges and ilraight sides and butts, approach 
very closely to the Mohenjo-daro blades of Type i. This is perhaps what we should expedf, 
for numerous connexions between ancient Elam and the Indus Valley civilization arc now 
known to us. The short and wide blades of Type 2, some of which have diXinX shoulders, 
are not exaXly paralleled in either Sumer or Elam, though very similar weapons are known 
in the Copper Age of Europe.® 

For easy reference the axes found at Mohenjo-daro are grouped into two types, as below ; 

Type I. lx)ng and narrow. Typm. 

Type 2. Short and broad. 

The firX type is perhaps the more common, but owing to their more substantial make 
the blade-axes of the second type arc invariably in a better Xate of preservation. 

Type I . Long and Narrow Axes (Pis. CXXXVIII and CXXXIX) 

Plate CXXXIX. 

No. I (VS 1450). See also PI. CXXXVIII, i. 8 9 inches long by 0 24 inch thick. DMcriptieiu. 
Edges at both top and bottom. Bottom edge rounded and 2*3 inches wide. Copper. 

Level, 5 feet below surface. Room ii, House XXX, Block 5, VS Area. 

No. 5 (L 383). 7-15 inches long by 0-23 inch thick. Width of chiscl-hkc edge 

2-8 inches. Butt square with sharp edge. Sides cut square with slightly rounded edges. 

Copper. Level, i foot below surface. Room 104, Block 8, L Area. 

No. 7 (HR 4212). Portion of a long blade-axe. Part of edge missing, but width is 
eXimated at 2-38 inches. Edge sharp and gradually sloped both sides. Sides cut square. 

Bronze. Level, 6 feet below surface. Room 8, House VIII, Block 2, HR Area. 

No. 8 (HR 4212). Portion of a long bladc-axc, o-22 inch thick. Edge Xraight (a rare 
feature) with a sharp slope on either side ; 1-9 inches wide. Appears to be bronze. 

Level, 6 feet below surface. Room 8, House VIII, Block 2, HR Area. 

No. 10 (C 1978). Fragment of blade-axe, 2-5 inches wide and o-2 inch thick. Both 
sides of cutting edge slope abruptly. Bronze. Level, 2 feet below surface. Room 14, 

Block 8, SeXion C, DK Area. 

PI. CXXXVIII. 

No. 7 (HR 6056). 4-82 inches long by 0 2 inch thick. Sides and butt cut square. Wide butt. 

This blade is unusual in that the butt end, which is 1-32 inches wide, is of greater width than 
the edge. Both sides of edge slope. Copper. Level, 6 feet below surface. Room 87, 

House IX, Block a, HR Area, 

Non-IUuSlrated Specimens of this Type. 

C 1978. Very roughly made blade, 5-8 inches long by o 21 inch thick. Blunt rounded 

® Mackay, Sumerian Palace and “ A” Cemetery at Kith, Field Museum, Chjcago, pt ii, pi Ixi 

* Mtm. Dil. en Perse, vol. *iii, pi. i, figs. 1 1 and 12, See also a ipecimen from Nagada, Egypt, dating from the 
Scccmd PredynaAic Culture. Childe, The Most Ancient East, p. 89, fig 3a. 

* Patrie, Toolt and Weapons, pi i, figs. a6-8. 
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edge, I • 8 inches wide. Very battered and bent, and seems to have been used for some other 
purpose. Appears to be bronze. Level, 2 feet below surface. Room 14, Block 8, 
Seflion C, DK Area. 

T'ype 2. Short Broad Axes (Pis. CXXXVI 11 and CXXXIX) 

No. 2 (VS 1450). Sec also PI. CXXXVIII, 5. 6-95' inches long and 0 33 inch thick. 

Width at edge 3-55 inches. Edge rather blunt, very rounded, and has very slight sugge^ion 
of splay. Butt slightly round^. Copper. Level, 5 feet below surface. Room ii, 
House XXX, Block 5, VS Area. 

No. 3 (VS 1450). 7 5 inches long and 0 37 inch thick. Edge 4-2 inches wide. Butt, 

2-9 inches wide. Sides slightly concave. Edge very rounded and slightly splayed, sharp, 
and gradually sloped on both sides. Butt cut square and flat. A very handsome implement. 
Copper. Level, 5 feet below surface. Room ii, House XXX, Block 5, VS Area. 

No. 4 (VS 1450). See also PI. CXXXVIII, 3. ^ 95 inches long and 0 39 inch thick. 

Edge very sharp, rounded, sloped on both sides, 3-5 inches wide. Diftinft shoulders present. 
Sides and butt cut square. Copper. Level, 5 feet below surface. Room 11, House XXX, 
Block 5, VS Area. 

No. 6 (HR 4212). Portion of blade-axe, 0*35 inch thick. Edge is slightly splayed, 
3 7 inches wide, and deeply sloped on both sides. The edge is badly corroded. Bronze. 
I.eve), 6 feet below surface. Room 8, House VIII, Block 2, HR Area. 

No. 9 (VS 3185). A broken casing, 6*2 inches long and 0*45 inch thick. Both the 
projecting edges in the lower portion of the illustration are sharply sloped on both sides, and 
once formed the edges of a large blade-axe. Copper. Level, 10 feet below surface. It is 
possible that the caiting was found to contain a flaw and in consequence it was broken up for 
rcmclting. Room 10, House XXXIV, VS Area. 

PL CXXXVIII. 

No. 2 (VS 1450). 8-25 inches long and 0-35 inch thick. Width at edge, 4-03 inches. 

Edge blunt and gradually sloped on both sides. The square butt also has a blunt edge. 
Sides cut square with slightly rounded edges. Copper. Level, 5 feet below surface. 
Room 11, House XXX, Block 5, VS Area. 

No, 6 (VS 1450). 6-25 inches long and 0-3 inch thick. Rounded edge sharply sloped 

on both sides. Butt end is also fined to a blunt edge. This implement was hammered from 
the centre towards the edges, which arc all slightly thinned. Copper. Level, 5 feet below 
surface. Room 11, House XXX, Block 5, VS Area. 

Specimens of same type not illuflrated. 

VS 1450. 8*45 inches long and 0*4 inch thick. Edge sharply rounded and slightly 

splayed. Butt cut ftraight with corners carefully rounded off, 2*8 inches wide. A fine heavy 
implement, very carefully made. Sharp edge sloped on both sides, 4-25 inches wide. Incipient 
shoulders. Copper. Level, 5 feet below surface. Weight, 2 lb. i oz. Room ii, House 
XXX, Block 5, VS Area. 

C 1978. 5-75 inches long and 0-35 inch thick. Abruptly rounded edge with double 

slope, 3-2 inches wide. Butt, 2-2 inches wide, cut square with corners slightly rounded. 
Sides cut square with diilinft shoulders near edge. Copper. Level, 2 feet below surface. 
Room 14, Block 8, SeiUon C, DK Area. 

HR 42I2J. 6*05 inches long and 0-28 inch thick. Edge rounded, slightly splayed, 
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and 2*25 inches wide. Butt cut square with sharp corners and 1-7 inches wide. Edge 
sharp and sloped both sides. Appears to be bronze. Level, 6 feet below surface. Room 8. 

House VIII, Block 2, HR Area. 

C 1978* 3’^5 inches long and 0-22 inch thick. Slightly rounded edge, sharp 

and sloped both sides, 2-o^ inches wide. Butt, i-6 inches wide. Sides and butt cut square. 

Copper. Level, 2 feet below surface. Room 14, Block 8, .SeAion C, DK Area. 

Spear and Lame-heads (Pis. CXXXV and CXXXVI) 

It is with some hesitation that the weapons about to be described are called spear-hcads. 

The possibility of their being knives used for a special purpose, such as flaying, is precluded, 

I think, by the total absence of rivet holes by which they could be secured to a handle.' It is 
unfortunate that no traces now remain of the wooden handles or shafts in which these heads 
were once fixed. Their complete disappearance proves them to have been of wood, and the 
unkindly soil of Mohenjo-daro accounts for their non-preservation. 

These spear and lance-heads are peculiar for the width and thinness of their blades. Unaulwtaatial 
Some, indeed, are so thin that, unless they were reinforced in some way, they would have make, 
doubled up with even moderate pressure. It seems likely, therefore, that these blades were 
ilrengthened down their axes. Wood was mo^ likely employed for this purpose ; but how 
it was fastened to the blade is not clear, seeing that there are no rivet holes. It is 
probable that the shafts in which these blades were fitted were of a hard ififlF wood, and 
that the portion that took the blade was sawn down longitudinally in^cad of split, so that the 
sides of the bifurcation might grip snugly along the blade, afting as a kind of mid-rib on 
either side. A wood such as bamboo with its tough exterior would serve this purpose 
admirably. Whether a cement was also used is not known, but shellac, it should be 
remembered, was probably a produdl of Sind in ancient days as now. 

The thinness of these spear-heads and their being made of copper seem ilrange in 
view of the weight and heavy nature of the blade-axes. True, the latter implements require 
weight to be effeftual, but this is also required in spear and especially in lance-heads. 

Seeing that metal was not spared in the manufafturc of the blade-axes, we muif conclude that 
it was not for reasons of economy that so little metal was used in the making of the spear-heads. 

I venture to suggest that these large thin spear-blades were not made by the inhabitants 
of Mohenjo-daro, but that they were trophies captured from a people of inferior civilization. 

It is difficult to believe that the people who built Mohenjo-daro used such inferior weapons ; 
on the other hand, there may have been a less civilized people living in Sind at the same time, 
such as the Bhils, Gkmds, and other tribes who inhabit India at the present day. It is such 
people as these who would have made such primitive spear-heads ; their poor resources 
would have compelled them to ftint the metal in them as much as possible.* The habit, 
even at the present day, of keeping weapons of ftrange make as curiosities might also have held 
among the people of the Indus Valley civilization. 

The blades seem to have been made from a rod of metal but little thicker than the tangs. M«tal rods. 
There does not seem any possibility that they were caft in their present shape, although the 
rods from which they were made were probably cail. The greatest thickness is at 
or close to the tang, and the hammering to shape seems to have commenced from about 

* The flaying knim, htwever, from Egypt which are illuihatcd by Flinders Petrie, Ttnh and H'eapons, pU. xxih, 

K, I, and mj, 2, etc., are without any rivet holes.—[E d.] 

• The &&, however, that these weapons have been recovered from all parts of the rite and from various levels, and 
that ritnU^T weapons have been found at Harappi, necessarily mibtates againft Mr. Maclcay’s hypothesis.— [Ed ] 
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this point. A little extra thickness was allowed for on the axis of the blade, but it gradually 
fines down towards the point. There is no attempt at a mid-rib. 

Judging from a slight irregularity (concavity) in the edges of some of the blades, 
it is probable that they were sometimes sharpened up with a hone to remove burring and 
notches. But apart from rectifying aChial damage, these blades owing to their thinness would 
require but little attention in the way of sharpening. 

In general shape these spear-heads resemble those used in parts of Africa at the present 
day. None have been found in ancient Egypt at all resembling them, and the few specimens 
of early date from Mesopotamia also bear no resemblance to them.* It affords a proof of 
the isolation of the Indus Valley from the reft of the ancient world, save in trade, that a people 
there should have used such primitive weapons when countries not so far away, Elam and 
Sumer, as early as and before 3000 b.c. had the socketted type of weapon in use and 
a ^Ircngthcning mid-rib. 

It will have been noticed that the tangs of mo^ of the spear-heads arc comparatively 
long ; those of Nos. i, 4, and 7 in PI. CXXXVI are broken. As a rule, a long tang is not 
required for implements used for thrusting ; but juit enough to enable the blade to fit securely 
in its shaft and to prevent side-play. The end of the tang of the spear-head illuftrated in 
PI. CXXXVI, 6, was sharpened to an edge to facilitate easy insertion into the shaft. This, 
coupled with the faCl that all the tangs arc reftangular and not round in seClion, strongly 
suggests that hollow shafts were used, such as bamboo. 

Plate CXXXVI. 

No. I (C 1978). See also PI. CXXXV, 2. length, 9-1 inches ; breadth, 4-1 inches ; 
O’ 1 5 inch thick near tang. Probably a portion of the tang is missing. Point and edges blunted 
by corrosion. A slight concavity in one edge of the blade is perhaps due to constant 
sharpening. Material, copper. Level, 2 feet below surface. Room 14, Block 8, Seftion 
C, DK Area. 

No. 2 (HR 3832). Length, 7-6 inches (eftimated length, 8-3 inches) ; breadth, 
2-6 inches; thickness. O’12 inch. Material, copper. Level, 4 ft. 2 in. below surface. 
Room 62, House IX, Block 2, HR Area. 

No. 3 (HR 5799). See also PI. CXXXV, i. Total length, including tang, 7-15 inches ; 
breadth, 2-62 inches; thickness of blade, O’12 inch; thickness of tang, 0’2 inch. It is 
quite evident that this weapon was beaten out from a ilrip of copper not much thicker than 
the present thickness of the tang. Point, perfeft and rounded. Edges, blunt and a little 
thinner than the middle of the blade. Material, copper. Level, 3 feet below surface. Second 
^reet in front of House XXIII, Block 5, HR Area. 

No. 4 (C 1978). Tang, tip, and portion of side missing. Present length, 7-68 inches ; 
breadth, 2-7 inches ; thickness of blade and tang 0’12 inch, tapering down to 0’o6 inch at 
the point. Material, copper. Level, 2 feet below surface. Room 14, Block 8, Seftion C, 
DK Area. 

No. 5 (HR 5415). Lance-head measuring 3-15 inches long by r’i9 inches wide by 
0’09 inch thick. Irregular in shape. Flat tang, 0*35 inch wide by 0*08 inch thick. 
Material, copper. Levd, c feet below surface. Room 87, House IX, Block 2, Se^ion B, 
HR Area. ' 

No. 6 (HR 2742). See also PI. CXXXV, 9. Point missing. Present length, 

4 92 inches ; breadth, inches ; thickness, o-i inch. Flat rectangular tang, 0*41 inch 


^ Cf., however, the *o<eUed daggen of Aneu. Petrie, 7Wx W Wufom, pk. xnev, 99, «wl xnm, 130,—>(Ea.} 
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wide by o*i inch thick. Tang runs to an edge for easy insertion m the shaft. Material, 
copper. Level, 5 ft, 2 in. below surface. Webern side of Firit Street, HR Area. 

No. 7 (HR 4458). Length, 4-8 inches ; maximum breadth, i-8 inches ; thickness, 
o-o6 inch. Material, copper. Level, 3 feet below surface. I.ane i, between Houses III 
and VII, Block 2, SeAion B, HR Area. 

No. 8 (SD 1062). See also PI. CXXXV, 8. A very fine specimen. length, 

II’3 inches ; maximum breadth, 3-5 inches ; thickness near tang, 0-15 inch. Moil of the 
blade is o-11 inch thick. Very thin, and likely on this account to have been easily bent. 

Material, copper. This spear-head was unearthed at a level of 10 feet below the surface 
in the ilrcet between the eailern wall of the Great Bath enclosure and Block 1 of the complex 
of buildings south of the Stupa area (PI. XXVI 1 ). 

No. 4 (HR 2872). Length, 3-82 inches ; maximum breadth, 1-15 inches ; thickness, 

0‘08 inch. Small tang. Material, copper. Level, 2 feet below surface. Firil Street, 

HR Area. 

No. 10 (DK 1240). Length, 7 55 inches ; breadth, 2 2 inches ; thickness of blade, 

0-09 inch. Tang, flat and o-18 inch thick. Material, copper. Level, 6 ft. 9 in. below 
surface. Room 8, Block 2, Se£Hon C, DK Area. 

Specimens oj same type not illustrated. 

SD 2007. Lance-head. Leaf-shaped. Length, 3-5 inches ; breadth, i-2 inches ; 
thickness, o-o8 inch. Point missing. Material, copper. Found in Block 4 of Southern 
Buildings Sedlion. Level, 4 feet below surface. 

Arrow-heads 

No arrow-heads of flint or any other ^one have been found as yet at cither Mohenjo-daro Ab**in» of flint 
or Harappa, and there is therefore reason to think that only metal arrow-heads were used, at onrow-hoods. 
all events in the later periods. The specimen illustrated in PI. CXLIII, 12, is the only type 
of arrow-head that has been unearthed, and it obviously had a flint prototype ; for it is but 
a slight modification of the concave-based flint arrow-head known to us in Egypt,' Northern 
Persia, and Weilern Europe in the neolithic and chalcolithic periods. Metal arrow-heads 
of this shape are known in early Greece and the Caucasus.*’ * 

Our specimen (DM 61), which unfortunately has loil the point of one barb, measures 

1- 33 inches long and 0-5 inch thick. It was evidently cut from a piece of sheet copper. 

Level, 5 feet below surface. Stupa Seftion. 

Knives and Baggers (Pis. CXXXV and CXXXVII) 

PI, CXXXVII, 

No. I (HR 42i2tf). See also PI. CXXXV, 5. This copper knife is 9 inches long by 

2- 2 inches wide by 012 inch thick. Both edges blunted owing to corrosion. Level, 6 feet 
below surface. Room 8, House VIII, Block 2, HR Area. 

No. 2 (HR 5562). Sec also PI. CXXXV, 3. Copper knife, 6-7 inches long by True knif*. 
1*23 inches wide. Back of knife thick near tang (017 inch) and fines down towards tip of 
blade. Edge sharp and graduated. Rough tang, rcdangular in seftion with slightly rounded 
angW Level, 7 ft. 6 in. below surface. Strudhirc V, Block 2, Sedlion B, HR Area. 

* Brnnton and Qtton-Thompion, The Baiarimn Creilixatiem, pi. Ixxxiii. 

* Petrie, Tools ani fFeapens, p. 35, pL xU; Glote, Aegean Cipi/ization, p. 90. 

* Three perfed ipeciineiii h*ve lince been found at Mohenjo-daro. 
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No. 3 (HR 4057). See also PI. CXXXV, 6. This object may possibly be a leather- 
cutter, since its tip is curved. It has been reftored in PI. CXXXV, 6, from a perfeft example 
found at Harappi. Present length, 6*2 inches ; estimated width, 2-i inches ; thickness, 
O'I inch. Flat tang, averaging 0-42 inch wide and 0-12 inch thick. Appears to have been 
edged only on the convex side. Material, copper. Level, 3 ft. 5 in. below surface, Webern 
side of Firil Street, HR Area, 

No. 4 (HR 4212/;), See also PI. CXXXVIII, 9. A piece of bronze that seems to 
have been intended for a knife ; 2*58 inches long by 0-15 inch thick ; tapers gradually 
towards the right hand. Level, 6 feet below surface. Room 8, House VIII, Block 2, 
HR Area, 

The firft three specimens have fairly long tangs and the absence of rivet holes shows 
that they were juil inserted into wooden handles without any other fastening. 

No. 2 is a true knife, for it has an edge only on one side. The leather-cutter (No. 3) 
also seems to have but one edge, but corrosion could easily account for the blunting of the 
other. This implement was probably used for paring small hides. 

The smallness of the number of knives and daggers found at Mohenjo-daro is rather 
arresting, unless we include as knives some of the narrower implements grouped amongft 
the spear and lance-heads. 

Razors (Pis. CXXXVII and CXXXVIII) 

The blade illuftrated in PI. CXXXVIII, 11, appears to be a razor (VS 30^4). It is 
2'2 inches long and has a fine curved edge, i-o^ inches wide. There are two holes at the 
back, 0'08 inch in diameter, by which it was riveted to a handle. Possibly the handle was 
set at right angles to the blade, as was the case with many of the ancient Egyptian razors.^ 
The blade has swollen slightly through corrosion, but it is climated that originally it was 
0* 12 inch thick. Material, bronze (?). Level, 5 feet below surface. South-weilem comer 
of House XVII, VS Area. 

What is seemingly a razor of another kind (L 238) is illuilrated in PI. CXXXVII, 5, and 
in PI. CXXXVIII, 12.* It is badly broken and now measures 2-38 inches across. Sharp 
curved edge. The average thickness of the blade is 0-9 inch. The tang, which averages 
0-32 inch wide and 0-12 inch thick, is rectangular in seClion with slightly rounded edges. 
Material, bronze. Level, 6 feet below surface. Room 104, Block 8, L Area. 

Savss (PI. CXXXVII, 6 and 7 ; PI. CXXXVIII, 4 and 8) 

The fine bronze saw (C 100-1) illuftrated in PI. CXXXVII, 7, and in PI. CXXXVIII, 8, 
is of much the same shape as the iron saws used at the present day to cut up shell (see 
Chapter XXVIII). Its length is 18'3 inches and maximum breadth 6-3 inches. In thickness 
it now varies from ©'05 inch to o-1 inch; but corrosion makes it difficult to estimate the original 
thickness. Its poor condition also makes it uncertain whether the tang was longer than it 
now appears. There are two holes in the tang for riveting. The upper one is o* 15 inch in 
diameter and situated 2*1 inches from the end of the tang and 0*58 in<^ from the upper edge 
of the saw. The second hole is smaller and separated from the fii^ by a distance of 1 -4 inches, 
which shows that the handle was of considerable width. It is uncertain whether the top of 
this saw was ever backed, as are the modem examples. There are no rivet holes along this 
part of the blade, but a backing of metal may have been squeezed on, or even wood may have 

^ Petrie, Tooli «mi IVtafms, pi. Izi, figs. 78 utd 79. 

* That the conjectural reAoradon is oorivd, is proved by aumeroaipeifisd examples since found at Mohenjo*daro. 
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been used to ^ifien the blade. The teeth are well preserved at the tip of the saw and are 
dentate and somewhat irregular. Level, 5 feet below surface. Room 9, Block 12, Seaion C, 

DK Area. 

What may have been a portion of a bronze saw is pidhircd in PI. CXXXVII, 6, and Frafmant of 
again in PI. CXXXVIII, 4. The upper edge is ^raight like that of a saw ; the lower edge saw. 
is unfortunately broken. As, however, two parts of it are in the same ^raight line, 
we may suppose that they arc parts of the original edge and that the saw was not very wide, 

i.e., some 2-48 inches. One rivet hole, o-i2 inch in diameter, is seen in the illuilration and 
a trace of another can be made out in the curved portion of the saw to the right 
of it. A portion of the tang, which is 1-23 inches wide and 0 T4 inch thick, is missing ; 
it was broken off at a third rivet hole. No teeth arc now visible. I.evel and number unknown. 

Sickle-shaped Blade (PI. CXXXVIII, 10) 

From the curvature of this copper objedl (VS 1802), which is 4-7 inches long and Conva* adf*. 
1*05 inches wide, we may perhaps conclude that it is a portion of a sickic-bladc. The pointed 
end is the original shape, but probably a large portion is missing from the square end. 

Curiously enough, the inner edge of this fragment is of thicker metal (o-15 inch) than the 
convex side, towards which the metal fines down to a sharp edge. The outer edge muil, 
therefore, have been the cutting edge. This objeft may perhaps be compared with the 
sickle-shaped pieces of metal that have been found at Kish and that ftill remain unexplained.' 

Level, 4 feet below surface. South-we^Iern corner of House XXI, VS Area. 

Fish-Hooks (PI. CXLIII, 24 and 25) 

Fish-hooks are common at Mohenjo-daro, but the examples found are generally very 
badly corroded.* 

No. 24 (DK 4140) is in very bad condition. It is 1-65 inches long and the maximum 
thickness of the shank is 0T5 inch. It appears to be bronze. Level, 7 feet below surface. 

Room 61, Block 7, DK (^) Area. 

No. 25 (HR 3312) is 1-95 inches long and the maximum diameter of the shank Loop-ty. 
is 0*12 inch. The end of the shank has been fined down and bent over to form an eye. 

Bronze. Level, 3 feet below surface. House IX, Block 2, Seftion B, HR Area. 

Chisels (Pis. CXXXV and CXXXVII) 

The chisels are of three types :— Tjpas. 

1. Re£Iangular or square in sedtion with dimensions very much the same along their 
entire length, as Nos. 11 and 14 in PI. CXXXV. 

2. Reftangular or square in sedlion with flattened tangs, as Nos. 12, 13, 15, etc., in 
PI. CXXXV. 

3. Round in sedlion, as No. ly in PI. CXLII. 

The &rSt two types are frequently found, but the third is very rare. Chisels of Type i Blaiwfactiin. 
were made from square or rcdlangular rods of metal, which were probably cail in this shape, 
as it would have entailed considerable labour to hammer them out. In the majority of 
cases the sides and faces are parallel, but sometimes there is a slight thinning toward butt or 
edge, of which the latter is almost invariably slightly splayed. This intentional thinning was 
' Mackay, A Sumerian Palace, pt. i, pi. xui, fig. 6; pi. Ixi. 

* PoMibly due to their being generally made of bronze. 
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probably produced by hammering, for both butt and edge would have required the additional 
hardness that in a copper tool can only be produced by the hammer. It is not possible to 
connect chisels of this type with those of any other country in particular, for the 
shape is common to mo^l early civilizations. 

Type 2, however, seems to be confined to the Indus Valley civilization. The long, 
flattened shanks certainly appear to have been made expressly to be fixed in handles, for only 
one example has been found whose butt was badly burred by hammer blows (PI. CXXXVII, 8). 
As it would have been difficult to bore a rcdlangular hole in a piece of hard wood to serve 
as a handle, we mu^ conclude that a short piece of hollow bamboo was used ; the 
comparatively sharp angles of the shank would prevent the chisel turning in a handle of this 
nature. This type of chisel would also be useful without a handle, as its flat end would 
prevent its twilling in the hand. That it was occasionally used without a handle is proved 
by the burred butt of the specimen mentioned above. 

It might be thought that these chisels with flattened shanks were made with the idea of 
providing a broad edge to the tool as well as a narrow one. We find, however, that their butts 
are always cut off squarely. Only one chisel, and that not of this type, has been found with 
an edge at each end (SD 2052). 

Chisels of Type 3 were probably used only for working ^lone. The specimen illustrated 
in PI. CXLII, I j', has a plain point which is not edged in any way ; it is befl described as 
a pick-chisel. 

As in the prehistoric chisels of Egypt, the edges of all those found at Mohenjo-daro 
have a double slope, which for the sake of strength is always abrupt. Not a single example 
of a single-sloped or true chisel has been found at Mohenjo-daro, though this form was used 
in Egypt as early as the Firit Dynafty.^ At Susa the earliest chisels are also double-sloped, 
and so are all the Sumerian chisels of early date that I have seen. 

Both Types i and 2 were manufa<^rcd from square or rectangular rods. There is, 
however, one exception, an unilluftrated specimen (VS 2601), which was made from 
a round rod. 

None of these chisels are suitable for deep mortise cutting, for their splayed edges would 
prevent easy withdrawal from the hole. Certainly none of them show evidence of having 
been used on hard materials. They were probably employed for simple woodwork, and it 
may be for soft ^ones, such as steatite, which was very commonly used at Mohenjo-daro.* 
The smaller tools were perhaps employed for graving ; No. VS 2601 has such a narrow edge 
that there can be no doubt that it was used for work of this kind. 

Chisels of bronze are rarer than those of copper. Only three definitely bronze 
specimens have been identified ^ 1 . CXXXV, 15, and PI. CXXXVII, 3<i, ii). These 
arc comparatively small tools, which suggefls that tin was a rare commodity, though one 
would expeft that, if so, it would have been more commonly used for such usrful and hard- 
worked implements as chisels rather than for axes, whose weight alone would conduce to their 
longevity. 

Type 1 (PI. CXXXV, 1 1 and 14 ; PI- CXXXVII, 3« and 11 ; PI. CXLII, 13) 

PI. CXLII, 13 (SD 1899). See also PI. CXXXV, ii. Length, 9 inches. Spla^d 
edge, 0-64 inch wide, abruptly sloped on both sides. Made from a refbm^ar rod mmuring 
O’S inch wide by 0-38 inch thidc. Butt slightly burred by hammering. Tapers riightly 
towards butt and ^e. Material, copper. Levd, ii feet below surfiux. l^cx^ 4, 
Souriiem Buildings SeAion. 

* Petrie, 7 W/ siul Wtefm, p. 19. 


Not, be it laid, for hiye objedi. 
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PI. CXXXVII, (VS 3599). 2-6 inches long, 0-4^ inch wide, and 0-2 inch thick. 

Edge, 0*6 inch wide, splayed and abruptly sloped both sides. Butt very much burred. 
Material, bronze. Level, 2 feet below surface. Room 43, House I, VS Area. 

PI. CXXXVII, II (HR 3797). See also PI. CXXXV, 14. Length, 3 85 inches. 
Breadth at unsplayed cutting edge, 0-25 inch. Made from a redlangular rod measuring 
0*23 inch by o-i7 inch. Edge unequally sloped on the two sides. Butt shows no sign of 
hammering. Material, bronze. Level, 6 feet below surface. Chamber weft of Room 46, 
House V, Block 2, HR Area. 

SD 2052 (not illuftrated). Length, 4-8 inches. Edge at each end. Made from 
reAangular rod, 0 24 inch by o i2 inch. Material, copper. Level, 5 feet below surface. 

Typa 2 (PI. CXXXV, 12, 13, and 15 ; PI. CXXXVII, 8, 9, lo, and 12) 

PI. CXXXVII, 8 (HR 421‘Za). Length, 6 inches. Edge, 0-4 inch wide, abruptly 
sloped on both sides. Shank flat and burred over at butt ; measures o 45 inch by o-iz inch 
in seftion. Material, copper. Level, 6 feet below surface. Room 8, Hou.se VIII, Block 2, 
HR Area. 

PI. CXXXVII, 9 (HR 4212a). See also PI. CXXXV, 13. Length, 5-95 inches. 
Edge sloped gradually on both sides and slightly splayed, 0-43 inch wide. Shank flattened, 
measures 0*7 inch by 0-23 inch ; fines down slightly towards the butt. Material, copper. 
Level, 6 feet below surface. Room 8, House VIII, Block 2, HR Area. 

PI. CXXXVII, 10 (HR 42 12.*). See also PI. CXXXV, 12. Length, 8-2 inches. 
Made from a square rod, measuring 0-4 by 0-4 inch. Shank measures 0 7 inch by o-16 inch 
and is cut square at the butt. Material, copper. Level, 6 feet below surface. Room 8, 
House VIII, Block 2, HR Area. 

PI. CXXXVII, 12 (HR 4212^). Length, 5 05 inches. Edge missing. Made 
from a square rod 0*22 by 0*22 inch in sedfion. Rod tapers towards missing edge which 
muft have been quite narrow. Shank flat, measuring at the butt 0-4 inch by 0-15 inch. 
Material, copper. Level, 6 feet below surface. Room 8, House VIII, Block 2, HR Area. 

PI. CXXXV, 15 (D 603). Length, 3*6 inches. Made from rectangular rod measuring 
0-12 by 0-8 inch. Flat shank, measuring 0 2 inch by 0 06 inch and fining down gradually to a 
blunt-edgcd butt. Material, bronze. Level, 4 feet below surface. Trench D, DK Area. 

DK 896 (not illuftrated). Similar in pattern to PI. CXXXVII, 10. l.,cngth, 
5*25 inches. Edge missing. Made from redlangular rod measuring o-19 inch by o-1 5 inch. 
Shank flattened, measures 0-35 inch by o-ii inch. Material, copper. Level, 3 feet below 
surface. Space north of Block i, Sedfion C, DK Area. 

VS 2601 (not illuftrated). Similar in pattern to PI. CXXXVII, 10, except that it is 
rounded in sedtion towards its edge. Length, 4-55 inches. Shank flat and redtangular 
with square cut butt, measures 0-25 inch by o-i inch. Made from a round rod o-i2 inch in 
diameter. Its very narrow unsplayed edge, only 01 inch wide, was clearly intended for 
fine work. Material, copper. Level, 5 feet below surface. House XIII, VS Area, 

VS 2701 (not illuftrated). Similar to PI. CXXXVII, 9. Length, 6 9 inches. 
Splayed edge, 0*32 inch wide, slopes on both sides. Made from redlangular rod measuring 
0*28 inch by 0*24 inch. Flat shank measures 0-5 by o*i8 inch. Material, copper. Level, 
7 feet below surfece. House IX, VS Area. 

HR 2089 (not illuftrated). Length, 4 65 inches. Made from redtangular bar 
measuring 0*19 by 0*13 inch. Flat shank, measuring 0-35 inch wide by 0‘12 inch thick, 
and fining down slightly towards butt. Material, copper. I..evel, 8 feet below surface. From 
ground between Houses III and VI, Section A, HR Area. 
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Type 3 (PI. CXLII, 15) 

PI. CXLII, 15 (L 1186). See also PI. CXXXV, 16. Length, 4-55 inches. Butt 
partly missing, round in seftion ; now measures 0-39 inch in diameter. Fines down to 
a blunt point. Material, copper. Level, 2 feet below surface. Room 58, Block 2, L Area. 

Hwls and Reamers (Pis. CXXXV, CXLII, and CXLII I) 

Plate CXLIL 

No. 14 (HR 4993). See also PI. CXXXV, 7. An unusual obje£l, 7 7 inches long, 
made from a metal rod 0-28 inch square in section. Towards the end it fines down to a point. 
The shank has been hammered flat and at the butt measures 0-37 inch by o-i inch. Point 
bent. From the sharpness of its angles it seems likely that this tool was used as a reamer. 
Material, copper. Level, 4 feet below surface. Fir^ Street, HR Area. 

Plate CXLIIL 

No. 31 (VS 540). 4-12 inches long. Round in seftion, 0‘12 inch in diameter. Blunt 

point at one end and a more graduated point at the other, part of which is missing. Material, 
copper-antimony alloy. Level, 3 ft. 6 in. below surface. House XXI, VS Area. 

No. 33 (HR 5805). 3-62 inches long and 0-13 inch in diameter. One end blunt, 

a gradual, but broken, point at other end. Material, copper-antimony alloy. Level, 2 feet 
below surface. House XLII, Block 5, Seftion B, HR Area. 

No. 37 (SD 2511). See also PI. CXXXII, 6. 3 52 inches long, with maximum 

thickness of o-1 inch. Somewhat abrupt point at one end, long tapering point at the other. 
Material, copper. Level, 3 feet below the surface. Court 4, in the conftrudHons south of 
the Great Bath, 

These awls being of metal were probably used for heavier work than the bone awls 
illu^rated in PI. CXXXII and described in Chapter XXIV. 

l^eedles (Pis. CXXXII and CXLIII) 

PI. CXLIII, 20 (DM 187). See also PI. CXXXII, 2. Copper (?). Is described in 
Chapter XXIV. Stupa 8 e< 5 lion, SD Area. 

PI. CXLIII, 21 (HR 300), Sec also PI. CXXXII, i. Copper (?). Is described in 
Chapter XXIV. 

PI. CXLIII, 36 (DK 430). See also PI. CXXXII, 5. Copper (?). Is described in 
Chapter XXIV, Room 5, Block 9, Section C, DK Area. 

Metal Rods (PI. CXLIII) 

No. 30 (DM 121). Round copper rod, 5 inches long by o*i8 inch in diameter. 
Both ends bluntly rounded. Level, 7 feet below surface. StQpa Seftion, SD Area. 

No. 32 (SD 1781). Round copper rod, 2*5 inches long by o-i inch in diameter. One 
end a blunt point, other missing. Level, 4 feet below the surface. Passage n of the Great 
Bath Building. 

No, 34 (HR 5292). Round copper rod, 3-78 inches by o-17 inch in diameter. * Tapers 
very gradually towards the ends, which are both cut oflF square. Level, fi feet below swhee. 

No. 35 (HR 4964). Round bronze rod, 3*35 inches long by 019 inch in diameter. 
One end cut off square, the other rounded and polish^. Level, 6 feet below surfi^e. Found 
with a second rod (2 62 inches long) in Room 105, House XII, HR Area. 
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The use of these copper and bronze rods is uncertain. It seems probable that they KoU-rticks. 
were used for applying cosmetics like the kohl-ilick of both ancient and modern Egypt. 

Their blunt ends preclude their being awls, and the fadl that the ends are usually carefully 
rounded and polished proves that they arc not pieces of unused metal. 

Fi»ger-Ri»gs (PI. CXLIII) 

No. I (HR 4058). Internal diameter, 0-72 inch. Made of wire, 0'r3 inch in diameter. 

Ends closely touching. Material, copper. l.evcl, 2 feet below surface. Room {7, 

House V, Block 2, HR Area. 

No. 2 (HR 2619). Internal diameter, 0-7 inch. Average diameter of wire, 0-13 inch. 

Ends taper slightly and touch. Material, copper. Level, 6 feet below surface. Court 49, 

House V, Seftion A, HR Area. 

No. 3 (DK 3343). Internal diameter, o 55 inch. Rounded ends ju^l meet. Wire 
irregular, averages 015 inch in diameter. Material, bronze (->). Level, 2ft. Sin. below 
surface. Room 6, Block 8, DK (g) Area. 

No. 4 (DK 3411). Made of four continuous coils of fine copper wire. Internal Coiled wir*. 
diameter, o-6 inch. Wire slightly flattened, measures o-o8 inch wide by 0-07 inch thick. 

The ends of the wire do not meet, nor do they come opposite each other.' Level, 6 ft. 4 in. 
below surface. Room 77, Block 7, DK (g) Area. 

No. 5 (HR 6036). Internal diameter 0-65 inch. Slightly oval. Made of bronze 
wire of unequal calibre ; average diameter o-o6 inch. Level, 9 feet below surface. Ro<jm 85, 

House IX, Block 2, HR Area. 

The remaining rings, Nos. 5-8, are simple ft rips of copper, with their ends juft meeting Flat wira. 
in some, and in others overlapping slightly. 

Earrings (PI. CXLIII, 11) 

An earring of very unusual shape is seen in PI. CXLIII, 11 (HR 3254). The portion Unusual typa. 
that was passed through the lobe of the car is of bronze wire, 0-09 inch in diameter. This 
was formerly a loop, but has been bent out of shape, so that the carring now measures 
1-5 inches long. The loop of wire was firft passed through a ring of coiled wire and then 
through a glazed fteatite bead of cylindrical shape, 0-24 inch in diameter and 0-13 inch high. 

Below this bead, seven beads of washer-shape with bevelled edges form a kind of fluted drop. 

The base of the carring is much corroded and a portion is missing. After being threaded 
through all the beads, the wire was probably secured by coiling its end so as to keep everything 
in position. Level, 4 feet below surface. Firft Street, HR Area. 

Bracelets (Pis. CXLIII and CXLIV) 

p/. exup. 

No. 7 (HR 3987). Outside diameter, 2-55 inches. Round in seftion, measuring 
0*3 inch in diameter. Points slightly tapered and do not meet. Material, copper. L.cvel, 

12 feet below surface. Room 11, House XIV, Block 3, Seftion B, HR Area. 

No. 9 (HR 4999). A child’s bracelet of copper. Outside width, 2 inches. Slightly Oval sMition. 
oval in seftion, 0-29 by 0-22 inch in measurement. Tapered ends overlap slightly. I^vcl, 

6 feet below surface. Found in wall, Room 7, House II, Block i, HR Area. 

No. 11 (L 652). Outside diameter, 2-41 inches. Made from a round rod of copper 
of unequal thickness and slightly flattened inside. Thickeft portion o-2x inch wide by 
o* 16 inch. Late Period, Room 16, L Area. 

' The Mwi* type of ring, in silver and in copper, is found at all periods in both Mesopotamia and Penia. 
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PI. CXLIIL 

No. 26 (L 713). A child’s copper bracelet. Outside diameter, 2-21 inches. Made 
from a rounded rod, 0-25 inch wide by ©•22 inch thick, with a slightly flattened inner surface. 
Ends taper only slightly. Level, 3 feet below surface. Room 15, Block 5, L Area. 

No. 29 (HR 3988). Internal diameter, 1-42 inches. Round in seftion, except for 
a slight flattening on the inside ; measures 0*28 inch by 0-25 inch. The ends, which are 
tapered, overlap a distance of 1-4 inches ; they are not visible in the illuftration. Material, 
copper. Level, 12 feet below surface. Room 11, House XIV, Block 3, Seftion B, HR Area. 

Miscellaneous Obje^s (Pis. CXXXIX, CXLIII, and CXLIV) 

PI CXXXIX. 

Jar-luuidl*. No. 11 (C 1978) is a bent-up piece of copper now measuring 7 5 inches long. It shows 

little attempt at working and appears to be a rough cailing that for some reason was not used 
and was thrown aside to be melted up again. It was j>ossibly intended for the handle of a jar, 
as a portion near the middle is flat and has two holes bored through it, each o-o8 inch in 
diameter. These holes seem to have been caft and both are bevelled. In seftion the longer 
end of this casing is lozenge-shaped, measuring 0*65 inch by 0-5 inch. The shorter end 
is rcftangular in sedVion, 0-62 inch wide by 0-3 inch thick. Level, 2 feet below surface. 
Room 14, Block 8, Seftion C, DK Area. 

PI. CXLIV. 

Pipiaf. No. I (C loo-i). A piece of piping, 22-5 inches long by 0-78 inch in diameter on the 

outside. Thickness of metal, o-i i inch. One end is complete and the other missing. The 
complete end, which is slightly fradlured, seems to have been open ; the edge has been turned 
down outside the tube for a distance of 0’32 inch to stiffen it. There is no sign of a join 
or overlap to the tube, and it is possible that it was ca^l. Material, bronze (?). Level, 5 feet 
below surface. Room 9, Block 12, Sedlion C, DK Area. 

Copper bulL No. 2. Roughly modelled copper bull with lowered head and marked hump. 

A very curious feature is that one car is tied to a horn by a ftrip of woven material ; the folds 
and twists of this are clearly shown in the cafting, though they arc not seen in the illuilration. 
The other ear was similarly treated, but corrosion has ei^ced all detail. The animal is a solid 
casing and there is a piece of waile metal near the tail which was not removed. It 
Elands on a pedestal with a ring beneath. The objeft of this ring is difficult to underhand ; 
it could hardly have been used for suspension, as the bull would have hung upside down. 
Length, 1-85 inches.^ 

Shield boM (?). No. 3 (SD 2468). Irregular circular piece of copper, 3-3 inches in diameter at its 
widcil part. Around its edge, which is sharply bevelled, are nine rivets and a hole that once 
contained a tenth. This objeft is probably a patch of some kind, or it may once have formed 
part of something else, e.g., it was possibly the boss of a shield.* The plate including the 
rivets averages o-22 inch thick. Level, 4 feet below surface. Found between two walls on 
• the northern side of Block 5, south of the Great Bath. 

Copper aBima]. No. 4 (HR 4363). A copper model animal, whose species it is difficult to determine. 

The long snout, a portion of which seems to have been broken oflF, suggefts an elephant. 

^ Another identical figure has since been found. 

* It would perhaps be too small for this purpose, aad there is no evidence of shields having been used by the 
Indus people. 
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This object was roughly cail—if the roughness be not due to corrosion. Its comparative 
lightness sugge^s that it is not solid right throughout. length of animal ,1-15 inches. Level, 

4 feet below surface. Room 40, House I.V, Block 7, HR Area. 

Nos. 5 and 6 show different aspects of a bronze figure of a dancing girl before cleaning ; 
the same figure after cleaning is also shown in PI. XCIV, 6-8. This little figure is fully 
described in the chapter on the figurines (Chapter XVlll). Level, 6 ft. 4 in. below surface. 

Room 40, House LV, Seftion B, HR. Area. 

No. 8. Roughly made hollow copper cabling of a bird, now 11 inches high. Is broken Bird, 
and has a portion missing. From the shortness of its beak it seems likely that a dove is 
represented. The eye-holes appear to have been drilled, doubtless to take inlay. 

No. 10 (HR 4964). Possibly a tubular covering of a handle ; upper portion missing, Copper tube, 
but lower edge perfedf. Sides overlap slightly, but this may have been caused by earth 
pressure. Present length, 2-85 inches. Thickness of metal, o o2 inch. A hole has been 
bored through at 0 35 inch from the lower edge, apparently in order to fallen this objedf by 
means of a nail to a wooden base. Level, 6 feet below surface. Room 105, House XII, 

Block 2, HR Area. 


PI. CXLIIL 

Nos. 9 and 10 (DK 2278 and 2279). See PI. CLVIII, 3 and 7. Objefts ca^l in copper 
or bronze, with cells to take pieces of inlay. They arc described in Chapter XXVI11. 

No. DK 2278 was found in Room 14, Block 2, Sedlion B, DK Area, and No. DK 2279 in 
Room 4, Block 16, Sedtion C, DK Area. 

No. 13 (VS 2327) is a necklace terminal of a shape well known at Mohenjo-daro. Termiiwls. 
Length, 0-78 inch. The thinned portion is a copper tube, o*2i inch in diameter and 
0-02 inch thick. The tube shows no sign of a lengthwise join. One end of the terminal 
appears to be a ca^ bead, 0 38 inch in diameter, a portion of whose interior has been drilled 
out to take the tube. The bead appears to be of bronze, and the tube of copper. Similar 
terminals are seen at the ends of the girdle illustrated in PI. CLI, b. Level, 6 feet below 
surface. Room 105, House XVI, VS Area. 

Nos, 14 and i8 (E 2044 and L 572) are bronze girdle terminals of a shape which is 
frequently found at Mohenjo-daro. The fir^ is described in Chapter XXVI, and 
illu^rated in position in PI. CLI, b. Room i, House I, Trench E, DK Area. The second 
comes from L Area ; it is made from a single piece of metal without the use of solder. Its 
maximum width is 2‘08 inches and it is 0-24 inches thick. The inside is hollow and there is 
a hole, O'19 inch in diameter, at the apex of the curved portion. I.evel, 2 feet below surface. 

Room 23, Block 4, L Area, 

No. 15 (C 95) is a six-holed bronze spacer, 2-35 inches long by 0 25 inch wide Spacer, 

by 0*05 inch thick. The holes are slightly oval and average 01 inch in length. 

It is uncertain whether they were purposely made oval, or whether they were worn 
so by the threads passed through them. Level, 4 feet below surface. Room 9, Block 12, 

Seftion C, DK Area. 

No. 16 (C 95). Group of ca^ bronze beads, slightly cylindrical in shape and with Bead*, 
rounded edges. They vary somewhat in size, averaging 0 27 inch long by o 3 inch in 

diameter. They are all pierced, but it is uncertain whether the holes were made in casting 

or were drilled afterwards. Probably both methods were employed. I./rvcl, 4 feet below 
surface. Room 9, Block 12, Sciflion C, DK Area. 



508 


MOHBNyO-DARO AND THE INDUS CIVILIZATION 


Spacer. No. 17 (HR 5660) is a five-holed bronze necklace spacer, 2*39 inches long by 0'42 inch 

wide by 0-09 inch thick. The holes have been filled up by corrosion. Level, 4 feet below 
surface. Room 112, House XLVI, Block 5, Section B, HR Area. 

No. 19 (HR 6186) is a group of bronze buttons, which are described in detail in 
Chapter XXVI. Level, 6 feet below surface. Chamber 107, House XII, Block 2, 
HR Area. 

Civpar castiiif. No. 22 (HR 5650). This objeft is a copper cabling, 0*9 inch high and varying from 
0-6 inch to 0-65 inch in diameter. At the tapered end it is hollowed out to a depth 
of 0-75 inch, the resulting walls being o-i inch thick. It was evidently intended to cap some¬ 
thing, perhaps a handle. It has been left in the rough ilate in which it was taken from the 
mould. Level, 5 feet below surface. Weft Court (19), House XVIII, Block 4, HR Area. 

No. 23 (DK 1695). A cross-shaped ornament somewhat irregularly cut from a flat 
piece of copper. Measures 1-05 inches across and is 0 03 inch thick. Level, 2 feet below 
surface. Street between Blocks 8 and 9, Seftion C, DK Area. 

No. 27 (HR 4410). This type of chain is ^ill extensively used at the present day.^ 
Each link was cut from a ilrip of copper or bronze, 0 05 inch wide by 0-05 inch thick. 
Owing to corrosion, no sign of soldering is visible ; it is probable that the links were cut out 
whole from a flat sheet of metal and then bent into shape. The fad that the metal of which 
they arc made is redangular in sedion suggeds this latter process. Each link is 0-55 inch 
long with a maximum width of 0*22 inch. Level, 6 feet below surface. House LIX, 
Block 8, HR Area. 

No. 28 (HR 3433). Each link of this piece of chain is made of round bronze or copper 
wire, 0-0 8 inch in diameter. The links were once presumably oval, but have been pulled 
out of shape. There arc no signs of soldering, but as the ends of the wire forming each link 
neither overlap nor are twided together, some metal mud have been used to join them. Level, 
5 feet below surface. Southern portion of Room 46, House V, Block 2, HR Area. 

* It WM used in Egj'pt it the time of the sixth dyniAj. Petrie, Arts and Crafts ofAncitnt Egypt, p. 87. fig. 94. 
A gold chiin of the lune pattern wti found in an £.M. II tomb at Mochloi. Evans, Palace of Minos, vol. i, 
p. 98, fig. 69. 



Chapter XXVI 
PERSONAL ORNAMENTS 




A S in moil ancient countries, the women of the Indus Valley decked themselves out 
with jewellery, and it is probable that the men did likewise. The commoncsl^ 
ornaments were long brings of beads, some of considerable size. None of the 
male figurines, except one,^ are ever represented as wearing ornaments, but that men did in 
fadl do so is definitely indicated by holes cut in the necks of some of the ilone ilatues, in which 
to tie the ends of a string or firings of beads. 

One male statue at lea^t wears an armlet (PI. XCVIll, i). But armlets are never 
represented on the clay female figurines and they were possibly worn only by certain classes. 
The bronze figure seen in PI. XCIV, 6-8, represents a dancing girl—always an inferior class 
in India—and the left arm is alma^l concealed beneath a multiplicity of such ornaments. 
This little ^atue does not give us any indication of the material of these bracelets, but if they 
were made entirely of metal the weight muff have been excessive.* 

Some of the gold jewellery that has been found beneath the pavements of houses is of 
quite an elaborate nature. Gold and silver were evidently by no means rare metals at 
Mohenjo-daro. We find pure gold as well as a kind of eledrum, which may be either natural 
or artificial. Bronze and copper were also used in the manufadture of spacers and terminals 
for firings of beads. 

There is a link between Sumer and ancient Sind in the use in both countries of a fillet 
around the head, a thin ribbon of either gold or silver, whose ends were tied at the back of 
the head by means of a thread. At Mohenjo-daro fillets were worn by both sexes. Apart 
from the use of these fillets, there is little resemblance between the ^lylc of hairdressing 
in the two countries. 

Stone beads of praftically every shape and form were in use. Some are of large size 
and are even made of such comparatively soft ftones as limeftone and alabaster. Beads of 
this kind could hardly have been worn solely for purposes of ornamentation (unless they were 
painted) ; probably they served also as amulets. The favourite material for beads was 
chalcedony in all its forms, carnelian being especially common and artificially treated to 
enhance its colour. No precious Clones, as we understand them, were used, perhaps 
on account of their extreme hardness and the difficulty of working them. That they were 
known seems probable, as India is a country especially rich in them. 

Only four examples have been found at Mohenjo-daro of carnelian decorated with white 
lines, but that this technique was well known is shown by beads and other objects being made 
of other subftances to simulate decorated carnelian (PI. CLVII, 8-12). 


* The figure illuftrated in PI. XCIV, 509, 11 


* See w/rtf, p. 531, note 2 
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There is every probability that in India bead-making was one of the moil ancient arts, 
since in moil places the requisite materials were ready to hand. This was not the case in 
Mesopotamia, where even the commoneil ilone was difficult to procure. 

A city site is rarely sufficiently produAivc of the jewellery and ornaments worn by 
a people for a really comprehensive survey of them. B^ond those rare finds that occur 
beneath the pavements of houses and hoards that have been buried by thieves, but little 
jewellery is unearthed in the ruins of a city. For a proper iludy of this subject we have to 
rely in moil cases on cemeteries ; and, unfortunately, we have had no success as yet at 
Mohenjo-daro in our search for the graves of the dead. Were a cemetery to be found, we 
should doubtless obtain from it a much more extended knowledge of the personal ornaments 
of the people than is at present possible. 


Beads (Pis. CXLV, CXI.VI, and CXLVII) 

The beads that are illuilrated in Pis. CXLV, CXLVI, and CXLVII are for convenience 
divided into types, as described below :— 

Cylindrical Beads (PI. CXLV, i-io) 

Beads of this shape arc quite common at Mohenjo-daro. They vary greatly in length, 
from long thin specimens to beads so short that they might almoil be described as disc-shaped. 

The materials used in the manufa£lure of these beads are very varied ; those illuilrated 
are made of the following materials :—(i) Soft black ilone ; Room 20, Block 4, L Area. 
(2) Faience. (3) Steatite; Room 20, Block 4, L Area. (4) Steatite; Room 15, Block 4, 
I- Area. (5) Calcitc. (6) Faience; Trial Trench D, DK Area. (7) Pottery; Room 71, 
Block 3, L Area. (8) Shell ; Room 45, Block i, L Area. (9) Steatite with gold caps ; 
Room 2, Block 16, Sedion C, DK Area. (10) Calcitc. 

Bead No. 6, which is bcil described as tubular, is now a brown colour which suggeils 
that it was originally green, the change being due to an oxide of iron. It is one of eighteen, 
of which seventeen were originally green and one blue, which has now faded to white. 
Judging from the size of the hole, this bead muil have been threaded on a thick cord, as was 
apparently the case with the majority of the beads of this type. No. 9 was made of glazed 
ilcatite and capped at each end with gold. 

Cylinder beads of faience arc found in considerable numbers at all ancient sites and they 
were evidently very popular at Mohenjo-daro. The firing illuilrated in PI. CLII, 
15, /, exaftly resembles beads from ancient Egypt and Mesopotamia in both colour 
and shape. 

Cog-Wheel Type (PI. CXLV, 13-20) 

Beads of this type are very common at Mohenjo-daro in both the Late and Intermediate 
levels, but are unknown at the ancient sites of Elam and Mesopotamia, nor do 1 know of 
their occurrence further weil. These cog-wheel beads are always made of paile and are 
usually glazed. Their original colour was either green or blue, but in moil cases the colour 
has entirely disappeared. One would have thought that faience was much too soft a material 
for beads of such a shape, and, as a fa(^, many of the projeflmg cogs are broken off. A n;umber 
of them, however, on a Aring would mutually ilrengthen one another. All these beads were 
made in a mould, and in se^ion are of various shapes, ranging from a simple disc (No. 13) 
to a short barrel-shape (No. 20). 
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Some of the beads of this type are marked with shallow concentric grooves on one side 
only, e.g., No. 15. Others are plano-convex, as No. 17. It seems hardly likely that these 
two varieties, with which mu^l be coupled Nos. 16 and 18, were ^rung ; possibly they were 
sewn to the clothing.* The great majority, however, were certainly worn as beads. 

No. 15 is made of shell and was found in Room 72, Block 3, L Area. No. 16, of faience, Shall, 
comes from space 74 in the same block. No. 17, faience, was unearthed from Block 2, 

Seftion B, DK Area, and No. 20, also of the same material, from Room 15, Block 4, L Area. 

They belong to the Late Period, but seem to occur also at the latter end of the Intermediate 
Period. 

Fluted Tapered Beads (PI. CXLV, 21-3) 

Beads of this type were either used as pendants or were ftrung in couples with their Pendants, 
wider ends together. From the levels at which they were found they appear to belong to both 
the Late and Intermediate Periods, but in neither were they very common. They were all 
made in moulds and are of a fine white pailc coated with a glaze which appears to have been 
originally coloured blue. 

Long Barrel-Cylinder Beads (PI. CXLV, 24-32 ; PI. CLI (^)) 

This type of bead is of unusual intere^, as similar beads found at Kish have been dated Plnunn. 
to the pre-Sargonic Period.* As, however, beads of this type were uncommon in early 
Mesopotamia and fairly plentiful at Mohenjo-daro, in both the Late and Intermediate Periods, 
there is reason to think that they were made in India and exported to Mesopotamia. They 
have apparently not been found in Elam. Beads of this shape were always made of a beautiful 
translucent red carnelian (Nos. 24-8), or of pottery (Nos. 29-32); the one exception, which, 
unfortunately, is broken, is of a dark green coloured chalcedony (SD 2508), known to 
geologies as “ plasma 

The pottery beads are probably an imitation of the carnelian beads. They are Imitation 
very roughly made and closely resemble pottery beads of the same shape found at Jemdet carnolian. 
Nasr in Mesopotamia, which site is closely dated by its painted pottery to the period of MusySn 
in Elam. But only pottery beads of this shape were found at Jemdet Nasr ; there were none of 
carnelian. Sometimes these pottery beads are coated with a smooth red slip (PI. CLII, 19, a-<). 

Some difficulty seems to have been experienced in drilling the holes (slightly conical) Boring* 
through these ftone beads, which is not to be wondered at considering their length. The boring 
was done from both ends, and in some cases the two holes did not meet exactly in the middle. 

All the beads of this type were probably cut and polished before the boring was commenced, 
for the translucency of the polished ftone would naturally help the lapidary to see whether 
his drill-holes were running straight. 

The boring of these exceptionally long beads was probably done with a piece of thin 
copper rod and emery powder. The abrasive used mu^ have been exceedingly fine, since 
the holes throughout their length are polished *; the process, too, mu^t have been laborious 
and doubtless there were failures, though it muit be confessed that we have not yet found 
any. Once the drill was set in a perfcdfly ilraight line with the bead and had entered 

* I that they were attached to the clothing in the manner of «cqainj, as they have only one hole. 

• Mackay, A Simtrian Palace, etc., pt. ii, pi. xliii, figs. 8 and 9 These carnelian beads I regard as important from 
the point of view of dating our site. They seem not to have been worn in Babylonia later than c. syoo b.c., and are 
abo unknown in India, as far as I can ascertain, except in the Indus Valley civiliaation At Kish the same form of Isead 
waa nude in lapis-lazsL'. /d/V, pi. Iz, Nos. 18 and r 9. 
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the bead a short di^nce, the process would become, in a meastur, automatic ; provided, of 
course, that not too much pressure was employed. Presumably some form of lathe was 
employed and the drilling done with the bead placed in a horizontal position.^ 

Though these beads, whether of pottery or carnelian, are not always quite regular in shape, 
they are sufficiently so to look well to the casual eye. The carnelian beads are exceptionally 
well polished and their ends are slightly rounded. The beads made of pottery have no slip, 
and their holes were probably made by moulding the bead upon a piece of fibre, which was 
burnt away when the bead was baked. Indeed, their irregularity su^e^ls their having been 
moulded with the fingers. 

An interejfting bead of this type (L 993), found in Chamber 22, L Area, is shown in 
PI. CLII, 18, and again in PI. CXLV, 26. This is made of red carnelian, but is freaked 
and mottled with white markings—whether natural or artificial it is difficult to decide. 

Short-harrel Beads (PI. CXLV, 33-9) 

This shape of bead was extremely popular at Mohenjo-daro and was made in every 
conceivable material, including copper, bronze, gold, and silver. Crystal beads arc rarely 
found, but when they occur it is usually in this form. No. 33 is uncommon in shape. It is 
made of shell and like mo^ beads made in this material was threaded on a thick cord. The 
hole of No. 38 is unusual in the way it widens towards the outside at each end; this is not 
due to wear, as would be expefted. 

No. 34, a green jade bead,® was found with others in Room 2, Block 16, Seflion C, DK 
Area, and No. 35, of silver, was unearthed from Room i, House I, Trench E, DK Area. No. 36, 
which is made of ftcatite, was found in Room 104, Block 8, L Area, and No. 37, also of 
the same material, came from Chamber 52, Block i, of the same Area. No. 39, of 
white limestone, was unearthed in Chamber 10, Block 5, L Area. All five belong to the 
Late Period. 

Long-harrel Beads (PI. CXLV, 40-53) 

This type of bead is also found in large numbers. Only those beads whose length is 
markedly greater than the diameter are included in this type. The smaller specimens are 
made of various materials, but the larger ones are either of faience or of varieties of soft ftone, 
lime^onc being especially common. No. 46 is made of a comparatively soft black ^tone 
mottled with dark grey, and No. 50 is white limcilone. This lail comes from 7 feet below the 
surface in Block 3 of the Southern Buildings Seftion. No. 51 is a soft brown ftone with green 
specks, and the large finely made bead No. 52, of limestone itriped in white, red, and brown, 
comes from Passage 12 of the Great Bath building. No. 53 is made of agate and is the largeil 
hard ftone bead that has yet been found at Mohenjo-daro. No. 40 is from Room 30, Block 4, 
L Area; Nos, 43, 45, and 49 from Space 91, Block 9 ; No. 46 from Chamber 20, Block 4; 
No. 47 from Room 4, Block 5; and No, 53 from Chamber 37, Block 1, L Area. With the 
exception of the laA, all these beads belong to the beginning of the Late Period. 

Barrel-shaped BeadSy Oval in Se&ion (PI. CXLVI, i-if) 

This type of bead also is found in considerable numbers in all the levels at Mohenjo-daro 
and is made in a large variety of materials, including silver and gold. Some of tHe beads of 
this type are very fiat in section and othen considerably fuller, Nos. ii and 14 being very 


* The bow-drill wts probably nwd. 

• See PI. CXLVni, 41, Kg. 6. and p. 519 infra. 
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nearly round in sed^ion. No. 15, which is of shell, is flat on one side and half round on the 
other, a shape that is not uncommon in this type of bead. The same shape is well-known 
at Jexndet Nasr, where it is associated with early painted pottery. It is also found 
at Nil in Southern Baluchi^^n, another early painted pottery site.^ 

Bead No. 2 was made of a white ilone veined with black and was found in Room 8 3, 

Block 4, L Area. No. 3, of faience, comes from Room 112, Block 7, and No. 5, of white 
pa^te, from Room 21, Block 4. No. 8, made of faience, was found in Chamber 8, Block 5 ; 
and No. 10, of white pa^le, comes from Room 104, Block 8. No. 15, also of the same material 
as the lail, was found in Court 69, Block 3, I. Area. Beads 3, 8, 10, and 15 are of the 
Late Period and beads 2 and 5 of the Intermediate Period. 

Rectangular Beads, Oval or Half-round in Scflton (PI. CXL.Vl, 16-19) 

These beads are numerous in both the Late and Intermediate levels, and were 
made of all kinds of materials. Those which arc oval in section were by far the njoif popular, 
but beads that are half-round in se^ftion are far from being rare. No. 16, of glazed ileatite, 
is of Intermediate date and was found in Chamber 14, Block 4, L Area. No. 17 is of agate, 

No. 18 of ifeatite, and No. 19 of green felspar.® 

Disc-shaped Beads (PI. CXLVI, 20) 

Disc-shaped beads were rare on the whole, though found in both the laitc and Matwiala. 
Intermediate Periods. The specimen illu^rated (No. 20) is of unusual size and made of 
faience. A very fine series of disc-shaped beads of gold separates the large green jade 
beads in the fine necklace in PI, CXLVI 11 , a, fig. 6. Beads of this shape were also 
made in pottery (PI. CLII, 20), but none in carnclian have as yet been unearthed at 
Mohenjo-daro, though they were exceedingly common in early Mesopotamia and in Egypt. 

The material moft frequently used for this kind of bead was shell; in this material, however, 
the edge of the bead is flattened and the central ridge missing. No. 20 of PI. CXLVI 
was found in the clay packing to the north of the Great Bath, at a level of 4 feet below the 
surface of the ground. 

The absence from the site of the rougher make of carnelian disc-shaped bead, which is 
so common in early sites in other parts of the Ea^l, proves that bead-making was well advanced. 

It is, of course, possible that we may yet find this variety of bead in the lower levels, though, 
if they do occur there, we should have expefted that examples would be picked up 
and re-used by the people who inhabited the upper levels. This rough form of disc-bead 
has been found by Sir Aurel Stein in Chalcolithic sites of Northern Baluchi^fiin, and I gather 
that the same explorer has found similar beads in the south of that province. 

Globular Beads (PI. CXLVI, 21-7 ; PI. CLII, 1$ a, b, and c) 

Globular beads in the majority of cases are small in size. They are made in all sorts M«Ul formi 
of materials, except shell. There were minute gold beads of this shape in two hoards of oonmen. 
jewellery found in the DK and HR Areas at Mohenje-daro, all of them ca^t. larger beads 
of this shape were also made in gold, silver, copper, and bronze, sometimes ca^t and sometimes 
beaten out of thin material and soldered together. I'he beads shown in group 15, b, and c, in 
PI. CLII, are of blue faience, a type of bead that was very common in ancient Egypt, especially 
during the Twelfth Dynasty. This form of bead is found at all levels at Mohenjo-daro. 

^ Mim. Arci. Surv. Ind., No. 35. 

• From Aring No. 7, PI. CXLIX. Cf. p 533 
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Aaaljrait. An analysis by Dr. Hamid of the glaxe of one of these globular beads resulted as follows :— 

Per cent. 

Silica.87-11 

Ferric oxide and alumina. 4*89 

Lime.Z'4S 

Magneaia .... o-jo Bead No. HR 3352 
Alkalies (by difference) 371 

Oxide of copper 0 5 2 

Loss on ignition . 1*0$ 

Total . 100-00 

Dr. Hamid ilates that he assumes that no foreign adhesive was used to bind the body 
of this bead together. The glaze alone was sufficient for this purpose. Only the surface 
glaze of this bead was examined ; the body is made of a softer material. The colour is now 
a faint blue. 

No. 21, of steatite, comes from Chamber 15, Block 4, L Area, together with No. 27, 
which is made of limestone. No. 22, a carnelian bead, is from the same area and was found 
lying close to the surface in Chamber 104. Both Nos. 23 and 25, of gold, were unearthed 
in Room i, House I, Trench E, DK Area. Nos. 24 and 26 are of glazed ftcatitc. All seven 
beads belong to the Late Period. 

Segmented Beads (PI. CXLVI, 28-30) 

This type of bead is somewhat rare. The material is always faience ; Nos. 28 and 29 
are blue in colour and No. 30, now yellow, was once green. The shape may have originated 
in the accidental kicking together of oval or globular beads in the process of being glazed, 
but on the other hand this type of bead, carved in ivory, has been found at Badari in Upper 
Egypt. No glaze has yet been found in the graves of the Badarian civilization, though 
glazing was practised by the early predynaftic peoples of Egypt.^ 

The same type of bead, also in faience, is known in the pre-Sargonic period in 
Mesopotamia, and also in later times in Egypt, where it was especially popular, coated with 
various coloured glazes, during the Eighteenth and Nineteenth Dynasties. Stone beads of this 
shape have been found amongst vEgcan material and dated to Early Minoan II.* Later on, 
the same type of bead, but in glaze, appears in Middle Minoan III.* Beads of this form 
appear to belong only to the Late Period at Mohenjo-daro. 

Unclassified “Types (PI. CXLVI, 31-9) 

The following beads, being of unusual forms, arc described separately 

No. 31 (L 689). Faience and unique in shape. The missing portion has been reftored 
in the drawing. Level, 4 feet below surface. Found in Chamber 20, Block 4, L Area, and 
dated to the Late Period. 

f No. 32 (DK). Faience. This shape is unusual at Mohenjo-daro, but fsurlji common 

in the pre-Sargonic graves at Kish, where it was made in lapis-lazuli.* DK Area. 

* Bninton tnd Caton-Thontpaon, Tie Badariaa CnUixaBn, pi. xliz, fig. 76 (A. 3). 

* For a detcription and hiftory of these beads, see Evans, Palace ef Mines, vol. i, pp. 491-3. Also Chtkle, 
Datea ef Eureptan Civilixatioa, p. 39. 

» UasP. of Punt. Pais. Aatknp., io, 3. p. 184. 


Faience. 


Fereitn 


* A Sameriaa Palace, tic., pi. lx, 7; p. 183. 
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No. 33 (DK 2999). Glazed paftc,* apple-green in colour. It is hollow and has four 
small holes in pairs near the base, set opposite to each other. It seems probable that this 
objcft is not in reality a bead, but was made to be sewn to a dress. The same shaped objed 
has been found without the holes. A number of the perforated type, including No. 33, were 
found together in an upper level which can be dated to the Late Period. Level, t ft. 6 in. 
below surface. Room 3, House I, Block i, Sedion B, DK Area. 

No. 34 (HR 42124). This type of bead is made of two circular pieces of thin gold SoUared baad. 
with a groove across the centre of each. The plates are soldered together with the 
g^ves coinciding. (See also the lowed dring of beads in PI. CXLIX, B.) A very 
similar bead was found in the “ A ” cemetery at Kish, where, however, it was lozenge-shaped 
and made of silver ; the method of manufadure was identical.* Room 8, House VllI, 

Sedion B, HR Area. Judging from the Icvci at which they were found, 6 feet below the 
surface, No. 34 and the other beads found with it appear to belong to the Intermediate Period. 

No. 35 (L 402). Steatite. Semi-circular in sedion. This is possibly the lug of an Lug of oooL 
ordinary damp seal carefully rubbed down smooth to make it serve as a bead. I'hc 
irregular placing of the hole somewhat confirms this. Found in Room 104, Block 8, 

L Area. Late Period. 

No. 36 (VS 3474). Glazed pade. Disc-shaped with a deep groove round the edge. 

Late Period. Room 10, House V, VS Area. 

No. 37 (HR 2467). Shell. Ornamented with lines and circles as well as having 
a serrated edge. Found at a high level ; therefore, presumably belongs to the I>ate Period. 

House LXVI, HR Area. 

No. 38 (HR 2211). Faience of a beautiful blue. Obviously an imitation of a metal M«ul wifUi. 
bead in shape. It was found 7 feet below the surface and belongs to the Intermediate Period. 

House III, Block 2, Sedion A, HR Area. 

No. 39 (L 468). Steatite. Only the rounded side is fluted, the flat side being left 
plain. Probably two of these beads were fadened back to back. Late Period. From 
Chamber 28, Block 4, L Area. Level, 4 ft. 6 in. below surface. 


Decorated Beads (PI. CXLVI, 41-53 ; PI. CLVII, 8, 9, 10, and 12 (?)) 

No. 40 in PI. CXLVI simply shows the decoration of No. 41 (HR 3723), a dcatitc Trefoil 
bead whose surface is somewhat irregularly covered with a trefoil pattern. Level, 5 feet 
below surface. Area south of Room 43, House V, Block 2, HR Area. 

No. 42 (VS 3187). Steatite. A thick disc-shaped bead decorated on the edge 
with a wavy line. Level, 6 feet below surface. Lane between Houses XXXVIII and 
XXXII, VS Area. 

Nos. 43, 44, and 45 arc three carnelian beads decorated with fine white lines which 
have been burnt into the surface of the bead. Only four beads of this kind have, as 
yet, been found at Mohenjo-daro, but the process is dill carried on in India.* 

No. 43 (VS 2546) was found in House XVII, VS Area, at a depth of i foot below the 
surface. 

No. 44 (L 225) comes from Chamber 114, Block 6, Sedion A, L Area, from jud beneath 

the surface. e i. l 

No. 45 (SD 1198) was found in the passage wed of Chamber 8 of the Great Bath 
bmlding at a level of 5 ft. 5 in. below the surface. 


* Ponibly moulded ftearite * M«ck«y, A Bwntnan Palace, etc., pt. i, pL vii, 6g. ii. 

* I have iecB an ornamented bead of this kind made by an old man in Sind. 
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The larged of these beads, No. 43, is also illuArated in PI. CLVI, 9. From the level 
at which all of them were found they muft belong to the Late Period. 

Fereiga A number of very similar beads have been found at Kish in a cemetery of the pre- 

wmp li a . Sargonic period.‘ Several of these decorated carnclian beads were found at Ur in a necklace 

of a date between the eighth and fifth centuries b.c.,® and similar beads have been picked 
up in considerable quantities at Brahmanibad in southern Sind,® Mr, Cousens, however, 
is of the opinion that the specimens that he found belong to the historic period.* If this be 
so, the beads of the Ur necklace may be of late manufacture, but consideration mu^t 
be given to the possibility that as carnelian beads are praCtically indeitruCtiblc, the specimens 
from Ur are of much earlier date and had been re-used.® 

Mr. Horace Beck is of the opinion that these beads were fir^ etched before the white was 
applied to the ground. Where they are broken, the white lines can be seen to have 
penetrated for some distance, but the structure of the itone is continuous across the part 
where the colour has changed.* 

Bebbia'diap*. No. 46 in PI. CXLVI (C 109) is a long, hand-made, bobbin-shaped bead of pottery, 

somewhat irregularly grooved. Though included amongft the decorated beads, there is 
a possibility that it was used for some other purpose. Level, 4 feet below surface. Room 
eaft of Chamber 6, Block 11, Sedtion C, DK Area. 

No. 47 (HR 3046). Pottery. Irregular in shape and ornamented with spiral grooves. 
Intermediate Period. Room 49, House V, Block 2, HR Area. 

No. 48 (HR 4370). Faience. There is a decorated beading round the hole on each 
side of the bead.’ Late Period. Level, 18 inches below surface. House XVI, Block 3, 
Section B, HR Area. 

Tr«f«il dMign. No. 49 (L 668). Steatite. Cylindrical in shape with its entire surface covered with 
a trefoil pattern. Level, 5 feet below the surface. This bead comes from Room 8, L Area, 
and is dated to the Late Period. 

Gland pettarjr. No. 50 (HR 5026). Brown bead with white bands. An analysis of the glazes that 
cover this objeCt will be found in Chapter XXVIII on “ Ivory, Shell, Faience, etc.” This bead 
has a pottery base overlaid with two coloured glazes. The latter were in a very ropy condition 
when applied and were subsequently re-heated in a kiln, though not enough to ensure a proper 
adherence of the inlaid brown bands to the glaze of the bead. On the outside this bead 
bears a remarkable resemblance to one wholly made of glass. It was only on taking 
a sample from it that wc discovered its pottery interior. There can be no doubt, I think, 
that this bead is an attempt to copy the decorated type of carnelian bead. Level, 6 feet 
below surface. Room 18, House XV, Block 3, SeClion B, HR Area. 

No. 51 (SD 123). Steatite artificially treated to represent decorated carnelian. The 
ilone is brownish-red outside and grey inside. Level, a ft. 6 in. below surface. Late 
Period. 

No. 52 (VS 130). Faience, ^lill retaining some of its original blue colour. Cylindrical. 
Heavily grooved along the sides. Level, 2 feet below surface. 

* M»ckay, “ A ” Cemetery at Kish, pt. i, p, 56, pi. iv, fig. 30; A SumerissM Palace, etc., pi. xliii, fig. 9 ; 
pi. lx, figs. 54-8; JRA8., Oct. 19x5, pi x. 

* Mackenzie, Ancient Civilizations, p. 166. * 

* Ann, Ref. Sn/v, Ind., 1903-4, pi. xli^ Cf. Couko*, Antifntties tf 8tnd{Kx^, Surx. lad.), pp. 54 and 5 5, pi. xiii. 

* Beada of this class have been found on many other hiftork dtn in In^a.—(£0.] 

* Many of the Anbi of to-day in Mewpotamia and Egypt wear beads that they have picked up from andeat litet. 

* From a pertonal communication. 

’ Compare ihapc with fig. 380, p. 113, t.vii of Him. Dll. tst Ptru. 
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No. 53 (L 445). (Sec also PI. CLII, 17.) Steatite. An exceptionally fine bead. Inlaul ImmL 
The interiors of the trefoils were probably filled in with either paile or colour. The former 
is the more probable, for in the base of each foil there is a small pitting that may have been 
used for keying a coloured pa^e. The depth of the cutting is 0 05 inch. I..evel, 3 feet 
below surface. Late Period. Found in Chamber 27, Block 4, 1 , Area. 

The mo^l interciling of these beads are those with the trefoil pattern, which also occurs 
on the robe worn by the ^atuc pidured in PI. XCVIII. The trefoils on both the beads and 
^atue are irregular in shape and in this respect differ from the pattern as we ordinarily 
know it.i 

No. 8 (SD 1998) in PI. CLVII is a long, rectangular bead measuring 1-5 inches long by Decorated 
0-35 inch wide and thick. It is made of a coarse white pailc that resembles powdered camelien copy, 
steatite. Its surface is covered with a smooth red slip that is ornamented, somewhat roughly, 
with three white bands, possibly in imitation of decorated carnelian. This unusual bead 
was found in Chamber 26 of the Bath Building, 8 feet below the surface. 

It is a little uncertain whether the objeAs seen in PI. CLVII, 10 and 12, which were Kushan boada. 
evidently coloured to represent decorated carnelian, were worn as beads or not. Their holes 
are very large, and if used as beads, they mu^l have been threaded on a very thick cord. 

Objects very similar to these in shape, of Scytho-Parthian or KushSn date, which come from 
Chtrsadda in N.W. India are quite definitely beads; a proof that this shape survived to a fairly 
late period.* 

Pottery Beads (PI. CXLVII, 37-40) 

A number of pottery objeCts found in the DK Area appear to be beads, for similar objeCls GiamferMi 
are seen Ctrung together in PI. CLII, 16. As the illustration shows, they are roughly aparturM. 
made with Strongly chamfered holes, which are unduly wide ; indeed, the cord muSt have 
been very thick to prevent the beads wobbling upon it. 

None of these beads are decorated in anyway; some are quite plain and others are coated 
with a cream slip. They have been found at various levels of the Late and Intermediate 
Periods. 


Spacers (PI. CXLIII, 15 and 17; PI. CXLVII, 1-20) 

The number of spacers that have been found at Mohenjo-daro is quite remarkable, 
showing that many of the necklaces worn by the inhabitants muSt have been composed of 
several Strings of beads. 

The holes in the spacers range from two to six in number, and the materials of which Matorialt. 
they are made include faience, pottery, paSle, copper, bronze, and gold. A great many of 
the spacers are single flat Strips pierced with the number of holes required, but in some 
cases gold beads were soldered together to form spacers, as in the central String of 
PI. CXLVIII, a, fig. 7. The majority of the spacers are flat reCtangular beads (Nos. 2-9), which 
are nearly always plain, but occasionally decorated, as in No. 10, which is made of faience 

* For anotlier example of this ornamentation, see the ball illuftrated in JaArow, CwUizatieH of Babylonia and 
Assyria, pi. liii, and the Sumerian bull from Warka shown in Evans, Palaet of Minos, vol. ii, pt. 1, p 261, hg. i$6. 

Sir Arthur Evans has ju^Hy compared the trefoil markings on this latter bull with the quatrefoil markings of Minoan 
“rytons”, and also with the ftar-crosses on Hathor’s cow. IM., vol. i, p. 513. Again, the same trefoil motif 
is perhapa repnsented on a painted sherd from Tchechme-Ali in the environs of Teheran. Mfm. Dtl. as Parse, t. xx, 
p. Its, fif. 6. 

* Anss. Rtf. Bssrv. M., 1902-3, pi. xzviii. 
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and is ornamented with concentric circles on one side only. Many of these spacers arc very 
roughly made, c.g., the pottery example, No. 17. Even the metal spacers are not always 
free from irregularity, as may be seen from No. 18. 

No type of spacer can be dated to either the Late or Intermediate Period exclusively. 
We shall probably find them in the early levels also, when these are excavated. 

The following are the materials of which the various spacers that are illustrated 
are made :— 

(i) Steatite ; Room 19, L Area. (2) White pa^te ; Room 30, L Area. (3) White 
pa^lc ; Room 104, L Area. (4) Calcitc ; Room 4, L Area. (5) Faience. (6) Glazed 
steatite ; Room 86, L Area. (7) Calcite. (8) White paile ; Room 15, L Area. 
(9) Faience ; Room 15, L Area. (10) Faience ; Room 56, I. Area, (it) Pottery. (12) 
Faience. (13) Faience ; House LI, HR Area. (14) Shell ; Room 104, L Area. 
(15) Faience. (16) Faience; House LI, HR Area. (17) Pottery. (18) Copper. (19) 
Copper ; Room 1, House I, Trench E, DK Area. (20) Gold ; Room 8, House VIII, 
Block 2, Seftion B, HR Area. 


terminals (PI. CXLIII, 14 and 18 ; PI. CXLVII, 21-7) 

Miihi^stringcd For necklaces composed of a number of strings of beads terminals were necessary and 
aeddaoM. were usually made of metal, either gold, copper, or bronze. The exceptions are mostly 
faience. No. 21 (E 2044), of bronze, is also shown in position in PI. CLI, 5 , and will be 
dealt with fully in the description of this piece of jewellery. 

No. 22 (HR 4604) is of faience. That it is a terminal seems likely from its shape ; 
the two brings of the necklace were probably passed through the terminal and knotted on the 
outside. Space between ^Iruftures XLVIII and XLIX, HR Area. Level, 5 feet below surface. 

No. 23 (HR 42i2rt), though like a terminal, is not one in the ftrift sense of the word. 
It is one of the gold caps of a bead in the seventh ftring in PI. CXLIX, which came from 
Room 8, House VIII, Block 2, HR Area. 

No. 24 (HR 4212d) is a gold terminal—one of those seen on the sixth firing from the 
bottom in the same plate. 

No. 25 (HR 2862), which is made of faience, from its shape can hardly be anything 
other than a terminal. Vicinity of Firft Street of HR Area. Level, 3 feet below surface. 

No. 26 is a terminal made in gold. Found with other pieces of jewellery in Room 8, 
House VIII, Block 2, HR Area, at a depth of 6 feet. 

No. 27 (VS 2101) is a triangular terminal of faience with holes to take four strings. 
A fifth hole through the apex of the triangle was provided to take a short cord to fallen the 
necklace at the back of the neck. This objeft is so far unique. From the position in which 
it was found it evidently belongs to the Late Period. House XXV, Block 4, VS Area. 

Maho. The metal terminals arc very simply made from thin sheet metal, in some cases 

entirely without soldering ; in others the metal was cut to shape and then bent over and 
soldered down one side. A hole was always pierced through the curved top of the terminal. 
The bases are always found open, but they appear to have once been closed by a thi^ sheet 
of metal pierced with holes, very similar in appearance to the usual type of spacer.^ 

* It wems to me that we have the aame hind of termioa] with bead* attached portrayed on painted pottery aherdt 
from Tdpd Douecya in the environa of Sum. Mim. DIL tn Pent, t, at, p. 113, fig. 19. Very amiiar temiaak ate 
also known in the eighteenth dynaAy of Egypt 
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Jewellery and Necklaces 

Hoard No. i (PI. LXII ; PI. CXL, i ; PI. CXLVIII, a and 

The jewellery illu^rated in PI. CXLVIII, a, was found in the silver vessel (DK I 34 0 » SUver 
illuAratedon the right of the plate,^ which was unearthed by Mr. Dihshit in a long trench that 
he dug to conned up Sedtions B and C in the DK Area. The site of this find is shown in 
PI. LXII, Block 16, the find spot in Room 2, at the eastern end of the Block, being marked by 
a cross. As the walling in this Block is of the Late Period and the depth of the find was 
only 3 feet below the surface, this hoard of jewellery can be definitely dated to that Period. 

The large necklace is made up of barrel-shaped beads of a translucent, light-green jade, Jade beads, 
measuring 0-9 inch long by 0-45 inch in diameter in the middle and 0-25 inch at the ends. 

These beads are not all accurately graded, but in this respeft nevertheless they compare well 
with other specimens of ancient jewellery. Each jade bead is separated from its neighbours 
on either side by five disc-shaped gold beads, 0-4 inch in diameter and 0 2 inch wide, 
made by soldering two cap-like pieces together. The joint is very fine and can only jus^ be 
detefted in some of the beads. 

In the front of the necklace seven pendants of agate-jasper arc suspended by means of 
a thick gold wire passed through each, which was thinned out and coiled two or three times 
at its proximal end to form an eyelet for the cord. The pendants arc separated one from 
another by a small cylindrical bead of Aeatitc capped at each end with gold.® 'I'he smaller 
necklace (No. 7) inside the large one is made up of small globular gold beads, all of which 
are ca^l. The spacers were made by soldering two of these beads together, and it is probable 
that the beads were originally ^rung into a bracelet of two rows. 

Together with these strings of beads several rough pieces of silver were found, one Cbiaal 
of which bears chisel-marks remarkably like cuneiform charafters. A ca^f of this piece of marlringa. 
silver was submitted to Mr. Sidney Smith, of the British Museum, who, however, could 
not identify any definite sign upon it. This fragment, which measures 0*95' by 0-9 by 
0-25 inch, is part of a bar, from which it was snapped after both ends had been iftruck with 
a broad chisel. Judging from this piece, the original bar was quite rough and had been run 
in a clay mould.® 

A couple of silver earrings found in this hoard were made of wire, o-2 inch in diameter, Silvar wire, 
roughly bent round with the ends overlapping. The two bangles (Nos. l and 4 in 
PI. CXLVIII, were each made of thin sheet gold wrapped over a core which has now 
disappeared * ; the metal overlaps slightly on the inside of the bangles and no solder was 
used. The original diameter of these bracelets seems to have been about 3 inches, and a small 
hole bored at either end was probably intended for faftening the ends together. They had 
been bent up for remelting. 

One of the moft interesting objects found in the silver jar was the conical gold cap G»iiical fold 
measuring 1-35 inches high, which is shown at the top of the plate (No. 2). It was made without cap. 
soldering by being beaten out from a plate of gold, and was then ftiffened by bending out 
the edge at right angles all round. Inside the cap a gold loop was soldered at the pointed 
tip, apparently in order to sew or fallen it to something. Metal ornaments of this shape arc 
us^ in India at the present day, a ftrand of hair being passed through the loop inside to 
keep diem in position on each side of the head. 

® S«e also PL CXL, No. 1. ■ Wc are not, of course, sure of the original order of threading. 

• This diver fragment novr weighs 23-389 grammes, but it should be noted that some of its original weight has 
been ksft in the process of cleaning. 

* No traces were found of a core of either shellac or bitumen in these or other bracelets. 



Silv«r ring. 


Brekm mctaL 


Riid io eepper 


PrsvMiuiM of 
hoard. 


Dotaib. 


Tonnliiala. 


520 MOHBNJO-DARO AND THE INDUS CIVILIZATION 

Yet another object of intcrcil is the silver ring shown at the bottom of the plate (No. 13), 
whose bezel, i inch square and 0*2 inch thick, bears a design of crosses and semi-crosses, similar 
to those in shell, illu^rated in PI. CLV, 34 and 35.^ A border around the edge of the bezel 
is formed by two lines set close together with oblique dashes between them. The ring itself, 
which is a simple ftrip of silver 0-25 inch wide by o-1 inch thick, is roughly soldered to the 
bezel. I'he back of the bezel shows traces of having been fused and the ring may have been 
discarded on this account. The band itself is broken and moil of it is missing. 

The two silver bracelets shown in PI. CLXIV, a and by were also found with this 
hoard. They are described later on amongil the bracelets. 

From the fadl that there was so much broken and scrap metal in this find, it appears 
that it belonged to a jeweller or a dealer in precious metals. Indeed, the gold bangles had 
been twiiled up into as small a compass as possible, probably with a view to re-mciting. 
The ring also was quite useless as an ornament. 

Hoard No. 2 (PI. LXV ; PI. CXL, 4, 5, 9, and 18 ; PI. CXLI, 5 and I2 ; PI. CXLIII, 
13 and 14 ; PI. CLI, B) 

The very fine necklace (E 2044) illuilratcd in PI. CLI was found in a large copper bowl 
which was covered by a shallow copper dish.* Both bowl and dish are illuilrated in line 
in PI. CXL, 9 and 18, and in photograph in PI. CXLI, 12. An empty copper vessel lying 
beside them appears in PI. CXL, 12. Together with the jewellery, the two covered dishes 
shown in PI. CXL, 4 and 5, were found inside the bowl, and also the fragment of a copper 
censer illuilrated in PI. CXLI, 5. 

This hoard was found in the north-weftern corner of Room i. House I, one of two 
buildings (M) excavated by Mr. Dikshit halfway along Trench li in the DK Area, the plan of 
which will be seen in PI. LXV. The exadl place of the find, which was at a depth of 4 feet 
below the surface, is mai-ked by a cross on the plan. The date of the hoard can be safely 
placed to the I.ate Period. 

The long carnelian beads of the necklace or girdle (PI. CLI, B) arc 4-85 inches in length by 
0-4 inch in diameter in the middle and 0*3 inch at the ends. The shorter beads arc about the 
same in diameter, but 3-25 inches in length. These beads are beautifully made and of a bright 
translucent red colour. They were bored from both ends, the holes averaging 0'17 inch 
in diameter at the outer end and tapering slightly to a little less in the middle. These holes 
meet more or less accurately in the middle of the beads, but in a few cases the alignment of 
the two holes is so inaccurate that the thread can only be passed through the middle of the 
bead with difficulty. Any deviation from the ^raight in the alignment of the holes in beads 
of such length is mo^l difficult to correft after the boring has begun ; it could only be reftified 
by employing a drill of larger diameter than that fir^ used, and then only with a certain amount 
of difficulty. In some of the beads it is quite evident that a larger drill was employed at one 
end of the bead than at the other, probably for this very reason. 

At each end of the necklace or girdle there is a semi-circular terminal of hollow bronze 
like a flattened cup, measuring 2*2 inches each way, the metal of which is about one-fifteenth 
of an inch thick. There are no signs of a join or soldering in these terminal pieces, and it 
seems that they were beaten out of a piece of bronze without a join being necessary. , These 
terminals can hardly have been ca^ ; the metal is too thin.* 

1 Large square bezels are very rare in ancient rmgs. 

* The dish was adhering so fail to the bowl that a portion of the latter had to be cut away in onUr that its e»atenta 
might be extraded. 

* PI. CXLIII, 14, and PI. CXLVII, w. 
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The globular beads at each end of the ^one ones are of bronze ; the spacers also appear 
to be of the same metal. The latter are 2-45 inches long by 0-27 inch wide by o-1 inch thick. 

Each has six holes, all of which are slightly oval in section owing to wcar.‘ 

A bronze tube (PI. CXLllI, 13) was once fa^ened to the curved outer end of each Mak*. 
terminal, with a knoWike head to prevent its passing through the latter. Both tube and 
head were made from ^rips of bronze bent round a mandril with the edges simply pressed 
together and not joined by solder. 

Together with this necklace were found two gold ^uds, each 1 2 inches in diameter, studs, 
apparently intended for the cars. They are shown in the same photograph (PI. Cl,I, 7, 8, 
and 11), in the middle and at the left-hand corner. The edge of each ftud is decorated with 
a beading that was soldered on. This beading is so regular in make that one suspedts that it 
was hammered or ca^ in a mould rather than filed into shape. In the centre of each ^tud 
at the back there is a hollow tube, 0*5 inch long and 0-27 inch in diameter, which tapers very 
slightly towards the outer end, on to which it is probable that another tube of slightly larger 
diameter fitted with a smaller head for the back of the ear. That these two objedfs could not 
have been used as nose-ituds is shown by the length of the tube fastened to each. 

Three very curious objedts found with the ^uds and the necklace appear to be netting Nsttiiif 
needles of gold. They are shown juft above the ear-ftuds and also in the lower right-hand needle* (?)• 
corner of PI. CLI, 5 , 3-5 and 12-14. 

The largeft of these needles (E 2044 <j) is 2-5 inches long. The handle is hollow and 
cylindrical and tapers slightly, being 0-2 inch in diameter at the needle end. 'I'he needle 
point is 0*5 inch long and has a roughly shaped oval eye at its base. 

The medium sized needle (E 2044^) is 2-5 inches long and of the same pattern ; but 
the cap that closed the end of the handle is now missing. The point which has an oval eye 
at its base is 0*3 inch long. 

The third needle (E 2044c) is only 1-7 inches long, with the point 0 3 inch in length. 

Its handle, which is otherwise similar to those of the other two needles, is badly dented. 

The exaft use of these three objedls is open to queftion, for they could have been used 
for cither sewing or netting. The handles seem to have been drawn, as there is no sign of 
a soldered line, but the caps at cither end were soldered on with an alloy that is very little lighter 
in colour than the gold itself. The two smaller needles have evidently been held between the 
teeth on more than one occasion. 

A number of bead-caps, shown in the centre of the plate, were also found in the copper BMd>cap«. 
bowl, but not the beads to which they once belonged. The gold of which the caps are made 
varies greatly in colour, ranging from almoft coppery-red to pale yellow. These caps were 
firft drawn out of sheet gold to form a tube, and one end was then covered with a gold plate 
soldered in position. The other end of the tube was adjufted to fit the end of the bead. 

The longeft of these caps is 0 75 inch long by 0 48 inch wide ; all are oval in seftion. 

Another curious ornament (No. 9) found with this hoard is shown juft below the smaller Unasaal 
objefts in the PI. CLI. It is an irregularly shaped bead of turquoise matrix with a minute ornament, 
hole through the centre and capped at each end with gold. A long gold bar with its ends bent at 
right angles afts as a kind of clip to keep the gold caps againft the ftone.‘ A silver tube 
was soldered inside each cap to allow of a thread being passed through them more easily. 

It would appear that the two gold caps were not originally made for this particular ftone, 
as they do not fit it properly. Though the caps arc of the same size, the hole at the outer 


» PL CXLVIl, 19. 

* This bar arrangement is obviously so makeshift that one suspeds that it was fitted at home. 
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end of one of them is o* 1 inch in diameter, and of the other 0*3 inch in diameter. The holes 
on the bent-over ends of the clip arc also of different sizes. It is, of course, possible that 
this objed is really a pendant rather than a bead, and that a bigger hole was required at 
one end than the other. The caps and clip seem to be elcftrum rather than pure gold, for 
they are very pale in colour and appear to have a large admixture of silver. The alloy 
might of course be either natural or artificial. 

Hoard No. 3 (PI. XXXIX ; Plan ; PI. CXL, 2 and 3 ; PI. CXLVII, 20 and 24 ; 

PI. CXLIX ; PI. CL ; Plan ; PI. CLII, 13) 

A remarkable find of jewellery was made in the HR Area at a depth of 6 feet below the 
surface in Room 8 of House VIII, Block 2, Scdion B. The chamber belongs to the Late Period 
and the jewellery, therefore, mu^ be of that date. This find is numbered HR 42i2<i, and 
the several necklaces made up of loose beads are distinguished by different letters according 
to their find numbers. The majority of the beads were loose in the soil, but there were 
indications that they were once wrapped up in cloth. A small silver jar (PI, CXL, 3) was 
found with the beads with a fragment of cloth ^till adhering to it,* The small silver jar. No, 2 
in the same plate, also formed part of the find, together with a copper vessel filled 
with implements of copper. The latter vessel was, however, in too fragmentary a condition 
to be rcilorcd and drawn. 

Judging from the quantity of wa^le pieces of metal, some of which are illustrated in 
PI. CLII, 13, and the rolled-up condition of some of the gold ornaments, it appears probable 
that this hoard was the property of a goldsmith, who kept it by him until he had enough 
material to warrant re-melting. 

The chief objeifl in this find is the gold bracelet (HR 42i2<» {e)), shown at the top of 
PI. CXLIX, No. 3, which has been reconftrufted from a number of loose beads. The gold 
spacers found with these beads show that they were originally threaded in six rows. The ends of 
this piece of jewellery are finished off with hollow, flattened, semi-circular terminals of gold, 
through a small hole in the outer edge of which the threads of the bracelet passed. These 
small beads were cait, and the spacers cut out of sheet metal. The terminals muft have been 
beaten out of thin sheet gold, as there is no trace of soldered edges, and then pressed flat. 
One of the terminals and a spacer of this bracelet are illu^rated in PI. CXLVII, 20 and 24. 

The necklace, No. 4, immediately below this bracelet in PI. CXLIX is composed of 
minute gold beads, globular and cylindrical in shape, interspaced with tiny globular beads of 
steatite. The latter are now white, but a few of them show slight traces of the original 
blue glaze. The small cylindrical pendants on the necklace are made of gold and glaxe ; the 
latter has retained its sky-blue colour. They are attached to the cord of the necklace by 
loops of thin gold ribbon wire; this was doubled and the two ends were passed fir^ through 
a gold washer, then through a gold cap on the end of the bead, then through the bead itself 
and finally through another gold cap. The two ends of the wire ftrip were soldered to the 
base of the lower cap (HR 42i2tf (/)). 

String No. 5 (HR 421211 (jt)) is made up of beads of various coloured fbsnes, auch 
as riband-jasper, carnelian, etc., alternating with small gold beads. Tlie latter and also 
the two large gold beads on either side ^ the central ornament were ca^, and krnie of 
the beads are capped with gold. The gold terminals are of the same pattern as those in 
bracelet No. 3. 


Cf. p. 5 «s 
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String No. 6 (HR 4^i2a ( 1 )) is made up of gold and glazed ^eatite beads in five ftfimit* told 
rows held by eight five-holed spacers. The gold beads are minute and either globular or hood*, 
cylindrical in form. The ileatite beads, which are cylindrical only, average in size o i inch 
long by 0 08 inch in diameter, which is about the same size as the cylindrical gold beads. 

The necklace, No. 7, at the bottom of the Plate (HR 421 ia (</)) is composed of flat gold 
beads, beads of onyx, green felspar and turquoise matrix, and small globular gold beads. 

The flat gold beads, one of which is illuifrated in PI. CXLVl, 34, were made by soldering Method of 

together two circular pieces of gold, each grooved across the centre, in such a way that the monufacturo. 

grooves coincided to make the hole for threading. There is no sign of soldering at the edges ; 

the solder was concealed between the two plates. The central bead of this string, which is 

agate, is capped at each end with gold. The dome-shaped caps of the pendants have 

small gold loops inside—a curious arrangement which is also seen in the hollow hemispherical 

bronze buttons with a loop inside that were worn both by the Hallilatt and Koban folk in 

Hungary and found in deposits assigned to the Early Bronze Age.* Very similar ornaments 

have also been found at Anau in Turkestan,“ as well as among the jewellery described earlier 

in this chapter. 

The ftones in this necklace were carefully selefted for their colour as well as for the Caralully 
regularity of their markings, the latter being in some cases so even that they might almofl matched ttonae. 
have been artificially produced.* 

The central ftring (HR 421 2a (/)) in PI. CL is a necklace of very fine beads of jade, 
jasper, carnelian, chalcedony, agate, etc. The fir^ bead on the firing is gold. 

The second ifring from the inside (HR 421 2a (j)) comprises beads of jasper, carnelian, Onyx, 
agate, lapis-lazuli, etc., and six of silver. Outside this is a fine string (HR 4212a (^)) of 
Clones of diverse materials, colours, and shapes, including two cleverly cut onyx eye-beads. 

The outermo^ firing (HR 42124 (^)) is also made up of beads whose variety in 
shape, markings, and colour is extraordinary. A long flat bead, oval in sediion, was a favourite 
shape. This necklace also includes several skilfully cut “ cat’s eye ” onyx beads. 

A full description of mo^f of the ^lone beads by Mr. A. L. Coulson, of the Geological 
Survey of India, will be found at the end of this Chapter. 

The find-spots of these three groups of jewellery leave no doubt that they belong to the Capped baada. 
“Indus” civilization. But it is noteworthy that in some respedls they resemble jewellery of 
Achicmenian workmanship. Small globular beads of gold, separated by spacers and ^ones 
capped with gold, are well known in the jewellery of the Firft Persian Dynasty.* On the 
other hand, I have found at Kish a carnelian bead, capped at both ends with gold, of undoubted 
pre-Sargonic date. It is within the bounds of possibility that this bead came from India. 

As far as we can ascertain at present, silver was used more freely than gold at Mohenjo-daro; Silver pluitifiiL 
it was not the rare metal that it was in ancient Egypt or Sumer. Pending further analysis 
of the silver objects made by the Indus Valley peoples, we are uncertain from what sources 
the metal was obtained and what ores were used.* Dr. Lucas has pointed out* that silver is 
found in nature in three conditions—metallic, non-metaliic in ores, and thirdly, combined 
with gold. Metallic silver is not likely to have been the source of the silver used at 
Mohenjo-daro ; it is ilill rare and was necessarily ^lill rarer in ancient times. Silver is more 

* Childe, Tie Aryans, p. 124. * Pumpelly, Explorations in Turkeflan (1904), vol. i, p 153, fig. 259. 

•lam inclined to think that in some cases they were. 

* Mim. Dil, tn Perse, t. viii, p. ;6, figs. 91 and 92. See also Woolley, Antiquaries 'Journal, vol. iii, pi. xxx 

* The possible sources of silver and lead are discussed by Sir Edwin Pascoc at pp 675-8 infra See also 
pp. 29-30 supra. 

* Jour. Egypt Arch,, Nov. 1928, pp. 313-19. 
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commonly found in the form of sulphide or chloride, mixed with other metals, e.g., lead, 
zinc, or copper, but a certain amount of knowledge and skill is necessary to reduce it to its 
metallic flate. Silver frequently occurs in small quantities in conjunftion with lead as 
argentiferous galena. Lead is by no means rare at Mohenjo-daro, and it may be that silver 
was extra<£fed from this ore, for Dr. Hamid found a small trace of lead in a sample of silver 
submitted to him, the analysis of which I give below :— 


! DK 5774, Intermediate Period. 

Per cent. 

Silver. 

94-5 2 

Lead ... 

042 

Copper 

3-68* 

Insolubles (silver chloride, etc.) . 

0-85 

99-47 



A sample of lead (DK 6314) that Dr. Hamid also examined for me contains no trace 
of silver.* 

Dr. Lucas in his valuable paper cited above concludes " that the earlie^ Egyptian 
silver and, by inference, also that of Mesopotamia, was a natural alloy of silver and gold 
containing sufficient silver to have a white colour, and was not obtained from an ore ”. 

We have not yet chemically examined any of the gold found at Mohenjo-daro to 
ascertain if there is any proportion of silver mixed with it, but I have already pointed out 
that some of the gold is of a very light hue and that it closely resembles eleftrum. This 
might, of course, be due to the admixture of some other metal with the gold to harden as well as 
to cheapen it. On the other hand, the extensive use of natural eledlrum * in ancient Egypt 
sugge^s that this alloy may also have been employed in ancient Sind, and that it likewise 
occurred in a natural itate in India. The above analysis, however, shows a very high 
proportion of silver and no trace of gold ; which again suggefts that, unlike the earli^ 
Egyptian silver, that of Mohenjo-daro was extracted from an ore. If this was so, the people 
of Mohenjo-daro, with whom muit be coupled those of HarappS, had evidently considerable 
knowledge of metallurgy,* Whether, however, this art originated in India or elsewhere, 
it is as yet impossible to say. 

In Chapter XXXII Sir Edwin Pascoe points out that in ancient times, as now, lead 
was extensively mined in various parts of India, chiefly on account of the alver associated 
with it. Taking into consideration, therefore, the presence of lead in the sample of silver 
analysed by Dr. Hamid, it seems more likely that it was from argentiferous galena that the 
silver found at Mohenjo-daro was extrafted.* 


* Dr. Htniid suggefts tlwt the “ cupeilation ” procew miy have been used for the extrtaion of lilver from its ores, 
and that the presence of copper is due to adulteration. Mr. Sana Ulkh considers that the parent ore was contaminated 
with copper. He inftanccs the cerussite found in Balflchiftin, which is frequently associated with cuprite. 

* Minute traces of silver have been found in lead samples from Mohenjoslaro submitted to the Sumer Committee 
of the British Association. See p. 487 tufira. 

* Eledrum in Egypt contains from 60 to 80 per cent of gold and 20 to 30 per cent of silver, with somedines a 
trace of copper. See also p. 54.3 ini/ra. 

* I conclude that they prepared the metal, as as afWwards working it up. 

* The process of extradion of silver from lead is fairly umple, But unless the galena Is excepdonaUy rich in lilver, 
large quanddet would have to be treated to obtain sufficient of the metal. 
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S:ones > 

A remarkable point about the beads is the comparative scarcity of lapis-lazuli; indeed, LapM-Uxuli 
this material was rarely used for beads or anything else at Mohenjo^aro. In Mesopotamia, rare, 
on the other hand, this ^one was very commonly used, especially in the pre-Sargonic period 
at Kish, for cylinder seals as well as for beads, the source of supply probably being Persia, 
where the ^one is abundant. In view of the numerous conneiHons with both Sumer and 
Elam shown by the objefts found at Mohenjo-daro, one would naturally expert lapis-lazuli 
to be nearly as common at Mohenjo-daro as in Mesopotamia, especially as India can obtain 
it from a nearer source than Persia, viz., from the Badakshin Diitridf of Afghanistan, a few 
miles above Firgamu in the valley of the Kotcha. 

On the other hand, Mr. Hargreaves found at Nal, in southern Baluchi^an,® several strings Common at 
of beads composed entirely of lapis-lazuli, both disc-shaped and cylindrical. It is possible NaL 
that the lapis-lazuli found at Nal came from Persia, and that, for some unknown reason, 
this source of supply was not readily available to the inhabitants of Mohenjo-daro. That 
this mineral could be obtained in Afghani^an may at that date have been unknown. 

Green felspar (Amazon ^onc) was, on the other hand, much favoured as a material for Gtmd febpar. 
beads. It is not yet known for certain whence it was obtained.* Beads of this ilonc were 
especially popular in the twelfth dynasty in Egypt and are known as far back as the 
pre-dynaftic period of that country.* It is said to be found at Gebel Migif in the casern 
desert of Egypt * and also in the Sudan. 

The occurrence of beads made of green felspar in many Chalcolithic sites in the Near Foraign 
and Middle Ea^l, India included, is intereifing, as few localities are known from which the sumplM. 
ftone could be procured. Possibly in ancient times a considerable trade was done in this 
semi-precious ftone, which may have been valued for other properties than its beauty. Some 
considerable difficulty was always experienced in working felspar into beads, for in whatever 
country they are found they are always very irregular in shape.® The ^tone seems particularly 
associated with painted pottery, though no specimens have been recorded as coming from 
Anau. It was not found in the “ A ” cemetery at Kish, though a few miles away it was fairly 
common at Jemdet Nasr, a definitely “ painted pottery ’’ site. It was also found at Nal. 

Turquoise and turquoise-matrix were also occasionally employed for beads at Turquois*. 
Mohenjo-daro, but not in Sumer. It was well known, too, in the earlieif times in Egypt, 
which country obtained its supplies from Sinai. Very fine turquoise is ^lill obtained from 
mines near Nishapur in the Persian Province of Khorassan. 

The inhabitants of Mohenjo-daro also made extensive use of various varieties of agate, such Agat*. 
as carnelian, chalcedony, onyx, etc., for making beads. Some of these Clones seem to have 
been tinted artificially, chiefly the beautiful red carnelian with designs upon it in white 
(PI. CXLVI, 43-5). The tinting of agate is ^lill an industry of India,» and it is possible that 


^ The provenince of the ftones found «t Mohenjo*d«ro is discussed by Sir Edwin Pascoe in Ch. XXXII, 
pp. 677-84 .—[Ed.] 

* Mem. Arch. Sure. Ind., No. 35, pp. 33-4. 

* See infra, p. 678. 

® Lucas, Ancient Egyptian Materials. 

* Bail, Geog, and Gee/, of South-eaSlem Egypt, Cairo, 191a. 

* Its lamellar cry^iine ilrudhire makes it brittle and difficult to work. 

* Principally in the Rijpipla State of the Bombay Presidency. 
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Amtdiyit 



in ancient times tinted Clones and decorated carnclian beads were exported from India to 
Mesopotamia.^ 

Amethyst has been found at Mohenjo-daro, both in the form of beads and also in rough 
nodules. As it is a fairly common form of quartz its use has no special significance. It 
was a favourite material for beads in Egypt from very early times, but in Babylonia it seems 
to have been rare before the neo-Babylonian period, when it was extensively used for both 
smooth and facetted beads. 

It is of interest to note the very extensive use of ftcatitc at Mohenjo-daro, both in bead- 
making and for other objefts, and to note that it was coated with a blue glaze. Steatite beads 
arc more common than those of any other material, and there is no doubt that the people of 
Mohenjo-daro as well as Harap^A had access to plentiful supplies. This soft 4 tonc was very 
extensively used in ancient Egypt from the earliest times, and there also it was usually glazed. 
In ancient Babylonia, also, it was coated with a blue glaze, but not so frequently in that 
country. Lapis-lazuli, which was very popular, probably took its place. 

Even atones of such dull aspeft as lime^one and alabaster were made into beads at 
Mohenjo-daro, and we have numerous in^ances of even pottery being utilized for the same 
purpose. Doubtless, beads made of these materials were worn only by the very poor. 


Unfinished heads 

UnfinialMd Several unfinished beads found at Mohenjo-daro—all of agate—show that they were 

bMcU shaped and smoothed before being bored (DK 1421, DK 2936, SD 254). The ^eatite 

bead (HR 2399), however, had been bored, though its form was left unfinished. But it muil 
be remembered that, owing to the tendency of fteatite to split along the cleavage planes, it was 
perhaps necessary to do the boring firil in order to avoid wa^le of time, if breakage 
should occur. 

In connexion with agate beads which were shaped before being bored, it is intereiling 
to recall that in the early periods of Egypt, beads were shaped by fii^ boring and stringing 
them and then rolling them to and fro in a groove cut in an abrasive material such as emery. 

Flakinf. In making beads of the harder ^ones they were firft of all chipped roughly into shape ; 

an unfinished onyx bead (SD 2325) is a long, barrel-shaped ftone that had been roughly 
shaped firil by very careful flaking, the marks of which were nearly, but not quite, removed 
in an attempt to trim it up. 

Stone Pendants {?) (PI. CXLVII, 28-36) 

A number of very curious obje£b which arc fairly common arc illustrated in 
PI. CXLVII, 28-36. They seem to have been associated with jewellery in some way, for 
they occur in several of the hoards. 

HorablMMU. Those of the type illu^rated in Nos. 28, 29, and 31-3 were always made of a polished 

hard black ^lone. They arc slightly conical in shape, with a flat base and a top sometimes 
flat, and sometimes slightly rounded. A charadcri^lic feature of these obje<^s is a deep groove 
running round the head juil below the top. 

Nos. 30 and 34-6 are diflFerent in form, though made of the same hard black ^ne.* 

^ Decorated carnclian beads have been found at Kish, and dated there to the pre-Sargonic period. JRAS. 191$, 
pp, 697 sqq. 

* Composed chiefly of hornblende and u beft termed an amphibolite. Sir Edwin Pascoe wggefts that the present 
dark colour of these pendants may be due to tome proceat of artificial darkening, such at heating in oiL 
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In these the base is wide and flat and the upper surface more or less rounded, and in some cases 
almoft conical. In this type, the groove occurs close above the base ; possibly the objefls 
of this group should have been placed the other way up. 

I am inclined to think that in both groups the groove was intended to take a wire, and Pendant* (?). 
that Nos. 28, 29, and 31-3 were perhaps used as pendants and Nos. 30 and 34-6 as 
ornaments of another kind. Objefts of both groups have been found in both the Late and 
Intermediate Periods. No. 29 was found in Room 4^:, Block 2, L Area, and is dated to the 
Late Period, and No. 31 in Room 9, Block r6, Seftion C, DK Area. No. 32 was found in 
Room 13, Block 10, Seftion C, DK Area. 


Fi//ers (PI. CLI, yf, 4-8) 

A set of three very curious gold fillets was found with the jewellery from the HR site Note 
that has already been described. No. 6, the largest (HR 4.212a {q)) is a band of very ornament(?). 
thin gold averaging 0-4 inch in width, with a small hole at each rounded end and another at 
the bottom of the V-shaped piece in the middle. If these fillets were worn as they are 
photographed, it is possible that a cord was threaded through the hole in the middle of the 
fillet to support a heavy nose or forehead ornament. In modern Sind, especially heavy nose 
ornaments arc often supported by a thread tied to the hair. These three fillets are somewhat 
out of shape, for each had been rolled into a ball, presumably for re-melting. Yet despite 
their age and ill treatment, the gold ^fill retains a certain amount of spring. The pottery 
head in PI, XCIV, i, shows, I imagine, how these fillets were worn. 

At the top of PI. CIA {A^ i) a broken gold band (HR 4212a {x)) js shown, which 
had also been rolled up. This band measures 6-2 inches long by 0*75 inch wide and has 
two holes at each end and also a row of small holes along the upper edge. The row of small 
holes perhaps served to secure the fillet to a head-dress, or, if worn the other way round, beads 
or sequins may have been fastened along it. 

This ornament was stiffened by a very ingenious device, the metal being twice box-pleated Mode of 
lengthways, not far from either edge.^ •tiffoninf. 

On cither side of the gold bangles, Nos. 2 and 3, are coiled up fillets (HR 421 2a 
(/and«)) of another form, respeftively measuring 16 inches long by 0-52 inch wide and 
15-1 inches long by 0-35 inch wide. Both these fillets taper slightly towards the rounded 
ends, each of which is perforated with a hole. 

A very interesting fillet of the same kind from the VS Area (VS 3091) was found Embo**od 
in a niche in the south-eaStern corner of House XIV, Block 2, VS Area, at a depth of 3 ft. 6 in. dawfo- 
below the surface. It measures 16-5 inches long by 0-55 inch wide in the middle, and tapers 
to 0-4 inch wide at the carefully rounded ends. These ends bear a very rough design made by 
embossing the metal with a blunt point,* and in each there is a small hole which has been 
pulled slightly out of shape by tension. The metal is 0-05 inch thick, and is bright-yellow 
gold which ilill retains a good deal of its original spring. The design on the two ends of Cult object 
this fillet is illuilrated in PI, CXVIII, 14, and resembles the cult objedl that is always 
represented in front of the unicorn animals present on mo^ of the seals.* 


• It is possible, however, that by this means three narrow ftripi of gold were joined together to form a wider band. 

• The same method of omamenution is to be seen on some of the jewellery from Mochlos, dated to the Early 
Minoan II Period. Evans, Palace of Minos, vol. i, p. 96, fig. 67. 

• Pointed out to me by Mr. Hargreaves. 
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This la^l: fillet is very similar in shape to a silver fillet found in a grave at Kish and 
dated to the pre-Sargonic period, which was also ornamented as well as stiffened by 
embossing with a point.* 

Finger-rings CXLIII, i-8 ; PI. CXLVIII, 13) 

Finger-rings have occasionally been found at Mohenjo-daro, the be^l example being the 
silver ring in the hoard of jewellery discovered in the DK Area (DK 1341), which has already 
been described. 

Small rings of shell, copper, and bronze, all of very simple design, found at varying 
depths at Mohenjo-daro, were probably worn as finger-rings, there being no reason to think 
that the inhabitants of Mohenjo-daro diflFercd in this respeft from their neighbours of Elam 
and Sumer. A number of these objefts were found with the hoard in the HR Area and are 
illuiftrated in PI. CLII, 13. Other finger-rings are described in Chapter XXV. 

Earrings (I»l. CXLIII, 11 ; PI. CXLVIII, 11 and 15) 

Earrings are, on the whole, rare at Mohenjo-daro, a fa£l which can possibly be explained 
by their not being removed from the body on its burial or cremation, whichever rite was 
pradfised. Even at the present day in India, earrings are not removed by the Hindus when 
preparing a body for cremation ; they become the property of the prieil when the ashes are 
collcdled. Nor do the Muhammadans remove ornaments of this kind when burying their 
dead. Moreover, the very secure method of attaching earrings to the ear in the Eait precludes 
their being easily lo^ or mislaid, which would explain their being so rarely found loose. 

Those earrings that have been found are not particularly interefting. As a rule they 
consist of a simple coil of wire with the ends slightly overlapping. Sometimes the wire is 
coiled round two or three times, making a circular band of about o-15 inch wide and 0-75 inch 
in diameter. To avoid enlarging the hole in the ear the ends of the wire are not 
always brought together, but a narrower space is left for the lobe. The wire of which they 
are always made is a thin itrip of metal that is hammered round. It would seem that the 
people of Mohenjo-daro did not use a draw-plate in making their wire, though this craft 
was known to the Sumerians, as proved by the wire of a gold chain found at Kish.* 

Ear and Nose Studs (PI. CLI, b, 7, 8, and 11; PI. CLII, 7, 8, and 14) 

The two gold ^tuds in PI. CLI, 7, 8, and ii, have already been described and reasons 
given for thinking that they were intended for the ears rather than the nose. 

The three ftuds in PI. CLII, 7, 8, and 14, are, however, somewhat different in shape, 
and it seems probable that they are nose ituds. No. 7 (SD 898) is of faience, and is 0-6 inch 
in diameter and 0-35 inch thick with a head at the back 0*25 inch in diameter. There is no 
design on this ^ud. 

No. 8 (VS I537<») on the same plate is also of faience. It is o-8 inch in diameter and has 
a projeftion at the back similar to that of No. 7. The edge of this ornament is serrated and 
there is a four-pointed ilar in the middle enclosed in a circle. House XXIII, VS‘Area. 


* Mackay, Report on the Exeatmiion of theA " Cemetery at JCiti, p. 5a, pi. iv, No. 14. For an example 
from Ur, but decorated by a different process, see AntJfnaiies Joum., voL viii, pi. ix, 3. 

* A Sumerian Palace, etc., p. 182; pi. xliii, fig. 3. 
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The design of No. 14 (VS 63) is like that of No. 8, but the ^ud is considerably larger, Riqie pattern, 
measuring as it does i-o inch in diameter. The border of this Ifud more nearly rcsenrblc;. 
a cable pattern than does that of No, 8. Found in Room 6, House XXIX, Block 5, of 
VS Area. 

These iluds were found at levels ranging from i ft. 6 in. below the surface in the case of 
No. 14 to 5 feet below (No. 7), and muft therefore all belong to the Late Period.' 

Bracelets (PI. CXXXIV, 1-2 and 5-7 ; PI. CXLIII, 26 and 29 ; PI. CXLIV, 7, 9, and 11 ; 

PI. CLII, 1-6 and 9-12 ; PI. CLXIV, and i>) 

The bracelets found at Mohenjo-daro were made of a variety of materials—gold, silver, 
copper, bronze, shell, vitrified pafte, faience, earthenware, and pottery. No sllone bracelets 
have yet been found. 

The gold bracelets shown in Pis. CXLVIII, i and 4, and CLl, 2, 3, 9, and 10 are all Fibre cora. 
of sheet gold, which was originally wrapped round a fibre core that has now entireh 
disappeared. The join of the gold wrapping was always on the inside of the bracelet ; 
sometimes the edges overlapped and sometimes they were juif allowed to meet. The ends 
of the bracelets were trimmed sharply ofF, apparently with a saw. 

Two silver bangles found with the jewellery shown in PI. CXLVIII (DK 1341) and 
piftured on PI. CLXIV, a and b, are slightly oval in shape and were made on a core in cxadlly 
the same way as the gold bracelets. Their ends also have the sharp edges caused by the 
cutting of a saw. There is a gap of o-15 inch between the edges of the metal on the inside 
of each bracelet,* and the average diameter of each in its thicket part is 0-55 inch. The 
diameter at the ends of each bracelet is 0-4 inch. The thickness of the sheet silver employed 
in their manufa£hire is one-thirtieth of an inch. 

Copper and bronze bracelets are found in considerable numbers. They arc always Wire bracelets, 
quite simply made of thick wire with the ends generally juif meeting, or nearly so (PI. CLII, 

4, 5, and 6) ; the ends seldom overlap as in the earrings. The thick wire of which they are 
made was always hammered into the round. Nos. 4, 5, and 6 in PI. CLII wcarc found with 
thirteen others of similar make, in Room i. House XIV, Block 3, of the HR Area, at a depth 
of 6 feet below the surface. 

The bracelets made of faience were far more elaborate, as will be seen in Pis. CXXXIV, Faience. 

2, 5-7, and CLVII, 22 and 48. AH the specimens illuilrated are badly broken and it 
was felt, therefore, that drawings were preferable to photographs. 

P/ate CXXXir. 

No. I (VS 3603) is of a light green vitreous paile incised with a herring-bone pattern. Detail*. 

Found in Chamber 50, House VI, VS Area, at a level of 5 feet below the surface. 

No. 2 (HR 4467), made of a vitreous paite, now of a greenish colour, has a deep groove 
around its edge. Level, 2 feet below surface. House XIX, Block 4, Seftion B, HR Area. 

No. 5 (HR 5 r 96) resembles No. 2, except that it has two grooves instead of one. It is 
made of faience and ^lill retains a considerable amount of its original blue. Level, 6 ft. 6 in. 
below surface. Street between Houses LII—LIII and LVI, Blocks 7 and 8, Seftion B, 

HR Area. 

No. 6 (HR 5196) is ftill more elaborate ; it is ornamented with three grooves or flutings 
in^ead of two. Like No. 5, with which it was found, it is made of blue faience. 

' They are alto met with in the Intermediate Period. 

* Probably cau*ed by the swelling of the core before it decayed 
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Plate CLIP 

No. 3 (SD 427), also shown in PI. CLVII, 48, is of a light green, vitreous paile with 
an incised herring-bone pattern on its outer face. This bangle was originally 3 inches in 
diameter by 0-3 inch thick and 0*45 inch wide. Found in Block 2 of the Southern Buildings 
Scftion at a depth of 4 feet below the surface. 

No. 9 (L 1184) is a fragment of a bracelet with a deeply serrated cdge.^ It is made of 
faience and is now an apple-green colour. From Room 58, Block 2, L Area, juft below the 
surface. Late Period. 

Plate CLVII. 

No. 22 (DM 132). A fragment of a bangle in glaze with a fluted decoration. Colour, 
a greenish-blue, which extends right through the material. Pafte shows blow-holes and is of 
a vitreous nature. Level, 4 feet below surface. StQpa Seftion, SD Area. 

No. 48 (SD 427) is also illuftrated in PI. CLII, 3, and is described above. 

Bracelets of this material were particularly liable to breakage, though no more so than 
the glass bracelets that are so commonly worn in the Eaft at the present day. The material 
of which bracelets Nos. 22 and 48 were made differs radically from that of the others. Inftead 
of the pafte being softer inside than on the surface, it is juft as hard. It would appear that 
in these cases a glaze was mixed with the pafte inftead of only being applied to the surface, 
with the result that a much ftronger material was produced. 

Pottery bracelets, which were presumably worn by the poorer classes, are very common. 
The majority are roughly made, and in some cases the join is barely concealed, e.g., 
PI. CLII, II. An exceptionally well-finished specimen made of a very fine clay coated with 
a smooth pink slip is illuftrated in PI. CXXXIV, 7, and again in PI. CLII, I2.* This bracelet 
was found in Room 116, Block 6, L Area. Late Period. 

Another type of pottery bracelet was made of a heavily fired clay, dark brown or black on 
the outside and light grey inside, of a fine uniform texture, and free from blow-holes. Indeed, 
these bracelets arc so heavily burnt that they ring like metal when ftruck and in some cases 
break with a glass-like frafture. Owing to their brittleness, they are praftically always found 
in pieces, but a perfeft specimen (HR 1325) is shown in PI. CLII, i, which was found in 
Court 18, House I, Block i, HR Area, at a depth of 9 feet. In moft cases, like the faience 
bracelets, these ornaments were made in a mould; the majority arc very well finished. 

Mr. Sana Ullah has made the following analysis of the material of which these particular 
bracelets arc made. He would prefer to ftylc this make of bracelet as ftoneware rather than 
terra-cotta, for the former implies a better grade. The dark colour is due to ferrous oxide. 
The sample examined was numbered VS 502. 

Per cent. 


Silica 

54-28 

Alumina 

19-63 

Feme oxide 

. nil 

Ferrous oxide . 

8-70 

Manganese oxide 

0-13 

Lime 

9-63 

Magnesia . 

4-39 

Alkalies . 

3-43 

Water ... 

. nil 

Carbonic acid 

nil 

Phosphoric add. 

. nil 

Total . 

• 


^ Cf. the ornamentttion of the Anted booe hraceiete from Knoitos (t6th cent i.c.). Evani, Pa/aee 0/ Mints, III, 
p. 409, Ag. 271, * It is Aill uncertain whether the more roughly made tpedmens are not jar-Aands. 
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Rarely, these bracelets are inscribed with one or two pidographs, which may be either Pictographt. 
the name of the maker or of the owner. The charaders are always so minute that it is 
difficult to see them at all. 

Shell bracelets like that illudrated in PI. CLII, 2 (L 404), which measures 2-25 inches ShdB bnealcta. 
in diameter by i inch wide and o-12 inch thick, arc often found. They were roughly cut 
from large Jani shells, the columella being fird removed and the shell then sawn into sedions. 

Beyond smoothing the edges of the cuts and removing the saw-marks, no further attempt 
was made in the majority of these bracelets either to round or to ornament them. None 
the less, despite this lack of finish, they are quite presentable objeds, which probably accounts 
for their great popularity at all periods.* Similar bracelets are favoured ornaments in Bengal 
at the present day, but they arc better finished and sometimes engraved. The illudratcd 
specimen was found in Room 89, Block 9, L Area. It dates from the Late Period. 

That a great number of these or similar bracelets were worn on one arm is proved from 
the little bronze datuette shown in PI. XCIV, 6, 7, and 8. The armlets worn by this dancing 
girl were probably made of shell or similar light material, since metal would have proved 
much too heavy.* 

Hair-Pm and Hair-Pin Heads (PI. CLVIII, 1-6, 8-11, and 13) 

Not a single pin that can be definitely called a hair-pin has yet been found at Rarity of piiis. 
Mohenjo-daro. We have, however, sure evidence that they were sometimes worn in the 
fad that a hair-pin with a short shaft and a plain round head is carved on the back of the 
sculptured head pidured in PI. XCIX, 6, and that various pieces of carved done, ivory, and 
shell would seem, in some cases certainly, to be pin-heads. The head of the datuc that is 
shown wearing a pin is that of a man, which proves beyond doubt that, as in ancient Sumer, 
men as well as women were accudomed to use these articles. 

The absence of hair-pins is somewhat difficult to explain, for objeds of this nature are Pouibly made 
very frequently lod owing to their liability to slip from the head. A possible explanation of wood, 
is that they were mainly made of wood, which could not have survived the damp and salty 
soil of Mohenjo-daro. 

No. I in PI. CLVIII (VS 2041) mud be the top of a hair-pin. This now measures Hair-pin head*. 
1*3 inches high and is made of ivory. The animal apparently represents an ibex, but the 
horns are broken off. Level, 3 feet below surface. Room 23, House IX, Block 2, VS Area. 

No. 2 (HR 1279) is 0-6 inch high by 0-85 inch in diameter. It is made of dcatitc. 

A deep hole in its base is 0 2 5 inch in diameter. There is a design carved on the sides of 

the head similar to that on handle No. 17 in PI. CXXXII, but the wavy pattern is not so 
compressed. On the top of the head is another design similar to the pattern shown 
in Pi. CLV, 48 and 49. Level, 9 feet below surface. North-cad corner of House III, 

Block 2, Seftion A, HR Area. 

No. 4 (HR 6097) measures o-8 inch in diameter by 0-55 inch high. It is made of 
a vitreous pade, bluish-green in colour. There is a small hole in its base to affix it to a copper 
pin. Level, ro feet below surface. House XLI, Block 5, Seftion B, HR Area. 

No. 6 (HR 6216) is 0-8 inch in diameter and 0 45 inch high. Faience or vitreous 

pade of a light blue colour. Small hole in base. Level, 6 feet below surface. House XLI, 

Block 5, Sedlion B, HR Area. 

1 For tinukr types, see Petrie, PreJyneSic Egyft, pi. uxi, figs. 2 1 and 27. 

* 1 have seen, however, Indian dancing-girls with a score or more of silver and gold bracelets on their arms. 

Sttch bracelets are commonly made of thin metal, with or without a core of lac, and need not be unduly heavy —[Ed.] 
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Both Nos. 4 and 6 are imitations of the capsules of some variety of lotus or 
water-lily. 

No. 5 (HR 1053) is a pin-head carved into the form of three monkeys clasping one 
another around the shoulders. It is 0*65 inch high and 06 inch in diameter, and is made 
of ileatite. The hole in its centre which runs right through the head is o-15 inch in diameter. 
This motif was a favourite one in Egypt in the twelfth dynafty, where two or more 
monkeys are shown around the sides of kohl-jars. Level, 8 feet below surface. Found in 
Chamber 2 2, House III, Block 2, HR Area. 

No. 8 (HR 2861) is a round head, 1*2 inches in diameter. The material is limeftonc. 
The face of this globular head has been irregularly drilled with depressions of varying size, 
each of which has a smaller depression at its base. Some of the larger depressions engage 
one another, forming an irregular trefoil pattern. It was evidently intended to fill in these 
depressions with a coloured paftc. Level, 3 ft. 6 in. below surface. Fir^l Street, HR Area. 

No. 9 (DK 2546) is flat on one side and rounded on the other. The edge is notched. 
This pin-head measures i-i2 inches in diameter and 0 23 inch thick. Material, pottery. 
Level, 6 ft. 6 in. Eail of Room 7, Block 2, Seftion B, DK Area. 

No. 10 on PI. CLVII (HR 5467) is made of fteatite. It is i-2 inches in diameter by 
O'6s inch high. Its base is flat. The upper part of the objeft bears a carved design similar 
to Nos, 48 and 49 in PI. CLV. There is a hole through its centre, 0-2 inch in diameter. 
Owing to the large size of this objeft there is some doubt whether it was a pin-head. 
It may possibly be a spindle-whorl. Level, 4 feet below surface. Room 85, House IX, 
Block 2, HR Area. 

No. 11 (SD 233) measures 0-97 inch high and 0-91 inch in diameter. A hole running 
right through its centre is o-i inch in diameter. The material is baked clay. Four 
vertical grooves adorn the sides. Level, 5 feet below surface. SD Area. 

No. 13 (E 1348) is a plain head cut from a piece of shell; it measures 0-7 inch high. 
In its base is a deep hole measuring o-15 inch in diameter. Trial trench E, DK Area. 


Comics (PI. CXXXII, 13 and 21 ; PI. CXXXIV, 4) 

SpMuiMiu r«r«. Combs have been included under Personal Ornaments for the reason that they were 
probably worn in the hair. Only two examples have been found at Mohenjo-daro, possibly 
for the reason that the majority of combs were made of wood. 

No. 13 in PI. CXXXII (HR 5870) is also illuftrated in PI. CXXXIV, 4. R is fairly 
well preserved and measures 1-3 inches long by o-8 inch wide and 0-15 inch thick. It is 
decorated on both sides with concentric circles filled in with a black pigment. As it was found 
2 feet below the surface of the ground, it clearly belongs to the Late Period. Room 32, 
House VI, Block 2, Seftion B, HR Area. 

No. 21 in PI. CXXXII (C 2165), which was found in the DK Area, is made of ivory 
and measures 1-65 inches high and 0-14 inch thick. It has been badly biu-nt and blackened. 
Both ends are missing. Level, 8 feet below surface. Room 5, Block 8, Section C, 
DK Area. 

Um by both Doubtless combs were xised by both the men and women of Mohenjo-daro, as at the 

••*••• present day in India ; for we know from more than one of the ftatucs (PI. XCIX) that the 

Indus Valley folk wore their hair long. Of the combs found none are complete, but the 
top of No. 21 has a well-polished, belled edge, and is sufficiently well preserved to show 
that it had only a single row of teeth. 
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Buuonj ? (PI. CXLIII, 19 ; PI. CLV, s-7) 

A number of dome-shaped copper objedts (HR 6186), measuring 0 7 inch in diameter, 
appear to be buttons (PI. CXl.IIl, 19). Each was evidently beaten into a dome o a inch 
high, and then a small portion of the top of the dome was pressed in to form a projeftion on 
the inside. This projedtion was then pierced, so that the objedt could be sewn on to the 
clothing. Besides being used as buttons, these objedts could also have been used to ornament 
a dress, and, if applied thickly enough, would have served the purpose of scale armour. 
Indeed, from the number that were found in the same place and the regularity of their size, 
one is inclined to surmise that they were perhaps mainly used either for ornamentation or 
for the making of armour. Level, 8 feet below surface. From Chamber 107, House XII, 
Block 2, HR Area. Intermediate Period. 

Together with these supposed buttons smaller dome-shaped pieces of copper have been 
found with a plain rounded top. Each measures 0-5 inch in diameter and 0-25 inch high, 
and has a minute hole pierced close to the edge on either side. 

Buttons made of faience are illu^ratcd in PI. CLV, ^-7. 

No. 5 (HR 955) measures 1-45 inches in diameter and, including the knob, is o 42 inch 
thick. Its glaze ^ill bears traces of its original blue or green colour. An eye for attaching 
the button to the clothing was made in the centre of its flat base by roughly scooping out 
a depression and bridging it over with a ^rip of pa^lc. This was a very clumsy method of 
making an eye, and I am inclined to think that perhaps this particular objeft was used solely 
as a dress ornament. The bridge across the aperture in the base of this objeft could iland 
but little pulling or hard wear. From south-we^f corner of House I, Block i, Seftion A, 
HR Area. Level, 4 feet below surface. 

No. 6 (HR 665) is made more simply. It has a flat base and slightly rounded top, 
and measures i inch in diameter by o-2 inch thick. A loop for the thread was made by boring 
two small holes that meet one another obliquely in the middle of the base.*. * Level, 3 ft. 6 in. 
below surface. Chamber 3 or 4, House I, Block i. Section A, HR Area. 

No. 7 (DK 1506) is I inch in diameter, with a flat base and a rounded top with a little 
knob in its centre. The eye, formed by two converging holes, is in the middle of the base. 
Level, 5 feet below surface. Room 9, Block 2, Section C, DK Area. 

Bul/of (PI. CXXXIII, 1-3) 

Three very curious pendants have been found at Mohenjo-daro, all of which are made 
of pottery. 

No. I in PI. CXXXIII (C 2750) is triangular in shape and measures 2-35 inches long 
by 0-25 inch thick. The lower portion of the ornament is pierced with a double row of small 
holes, but whether the holes in this particular objeft are for the purpose of decoration or for 
attaching the objeft to a garment, it is diflicult to say. Level, 3 feet below surface. Room i. 
Block 2, Seftion C, DK Area. 

No. 2 (VS 1054) is a circular objeft measuring 1-65 inches in diameter and o-18 inch 
thick. It is ornamented by a double row of fine pittings that, however, do not penetrate 
right through the objedl as in the case of the fir^l. Its obverse surface is very slightly 


1 Ppmpelly, Expioratiom in Tarkeflan (1904), vol. 1, p. 16a; fig. 338. 

* Buttons with V-shaped perforations are known in the Danubian dvilizjiTion and the Chalcolithic civilizations 
of Portngal and Spain. 


Fsuence buttons. 


Piers»d pottery 
roundelo. 
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rounded, and the back is flat. Level, 3 ft. 6 in. below surface. Vicinity of the S.W. corner 
of House XXVI, Block 4, VS Area. 

No. 3 (VS 1447) is inches in diameter and o-2 inch thick. Its surface is flat and its 
back slightly rounded. The face is decorated in rather an irregular manner with pittings. 
Of particular interest is the ^Irip of clay that has been placed across the face of the objeft at 
the top, evidently with the idea of preventing the suspension holes from tearing owing to 
the thinness of the ornament. Level, 2 feet below surface of ground. House XXX, 
VS Area. 

All three objefts are hand-made and are of somewhat rough workmanship, none being 
coated with a slip or possessing any trace of colour. They could hardly have been worn 
solely as ornaments, and mu^l have had a special purpose. 

These objefts have all the appearance of being copies of Pitched leather cases, and it 
is possible that originally similar cases, made of leather, were used to enclose amulets. Later 
on, perhaps, the cases themselves came to be regarded as more important than their contents, 
and subsequently were copied in pottery.* 


Appendix 

Determination of Beads from Mohenjo-daro 
I. Introduction 

The chief physical property employed in the determination of the beads described below 
was that of density. As it was considered of value and intcreft from a scientific as well as 
from an archaeological ilandpoint, the determination of the densities was made with extreme 
accuracy. The beads were weighed in air suspended by a fine platinum wire composed of 
two pieces which hooked into each other. The weight of this wire in air and suspended 
in distilled water to a certain mark was previously noted. It is worthy of remark that the 
weight of the suspending wire in water (0-1667 grammes) was more than its weight in air 
(o-1654 grammes) on account of the surface tension of the water adling on the wire. 

Each bead was suspended in water to the same mark on the platinum wire by means of 
a glass rod placed across the beaker. Distilled water was used in all cases and the level of 
the water in the beaker was kept constant. To ensure that no air bubbles adhered to the 
surface of beads, the beaker, containing the bead suspended as above, was placed in a large 
glass jar and the air removed by means of a Fleuss Vacuum pump to a pressure varying 
between 1-5 and i-8 cm. of mercury. This usually involved the exhaustion being prolonged 
for fifteen minutes, as it was found that all air bubbles were not removed under this period. 

Air was again admitted to the large glass jar and the beaker removed and placed on 
a convenient Stand over one pan of a chemical balance. The platinum wire suspending the 
bead was gripped by forceps and the glass rod removed ; then the suspending wire was hooked 
to the other wire which had remained suspended from the balance. 

The weight of the bead suspended in water to a fixed mark on the platinum wire was 
then determined, and the temperature of the water taken. 


* Compare with there some gold and silver ornaments from Sum, dated to the time of Dungi (about 2378-3170 b.c.), 
the embossing on some of which also suggeAs ftitched leather. Idim. DU. en Pent, t. vii, pi. xii, p. 69. 
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The densities were then obtained by means of the following expression :— 

_ weight of solid in air 
weight of solid in air—weight of solid in water 

These values required correftion for the buoyancy of air and for the deviation, from 
standard (unit) value, of the water density at the temperature of the weighing. 


Let J = the approximate value of the density of the solid as obtemed in this way 
D = the true density of the solid. 

= the density of dialled water at the temperature of the weighing 

8 = the density of the air at the time of the weighing in air 
Then D = ^ {J— 8) + S ‘ 

W 


i.c. the corre< 5 fion to be applied to the approximate value, d, in order to obtain the true value, 
D, of the density of the solid is 


W 

In actual practice, determinations of the density were made at temperatures between 
18- 5° and 26-5° C. Correftions for temperatures up to 25° C. were obtained from Glazebrook, 
and for temperatures higher than 25® C. by extrapolation beyond the tables given by 
Glazebrook. Thus the densities given in the following section are all true densities and arc 
thus ^Iridtly comparable. The limit of error may be taken as h -002. The largest 

corrcdlion made to the approximate densities was-05 for the gold bead^’19. A corredfion 

of—*014 was made for the densities of beads ^ 15 (26-5° C.)and ^ 15 (24® C.), The smallest 
corredlion was-005 for beads i 43 and / 41 (18-5° C.). 

Colour, hardness, and adfion upon light were also employed as means of identification. OtlMr pliyneal 
On account of the great value of the beads, it was not possible to break off fragments and propartiM 
then employ the usual optical methods adopted in the identification of unknown minerals, ainploy^d. 

In a few cases, however, a few fradlions of a milligramme of a bead were detached by means 
of a small bit very carefully turned by hand in the core of the bead. The refradtive indices 
of the extremely minute fragments were then determined by comparison with liquids of known 
refraftivity (determined by means of the Abbd refradlometer) by use of the Beckd line teft. 

Dr. W. A. K. Chriilie has been kind enough to perform certain microchemical tefts 
upon, and optical determinations of, some of the beads in ftring^, and to him, also, is due the 
determination of the refradHve index of the jade beads in firing /. 

The nomenclature adopted by Bauer and Spencer {Precious Stones, 1904) has been Nomaicbitur*. 
followed as far as was possible. In the description which follows, the numbers of the beads 
are those beginning from the numbered end of each string. The weight of each bead in air 
is given, as this is considered to be of interest. 

The references given after specific colours refer to plates in Ridgway’s useful book 
on colours {Color Standards and Nomenclature, by R. Ridgway, Washington, 1912). 

‘ R. Glazebrook, DiSitnary of Afflitd Piytin, iii, 1923, p 132. 
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II. Determination of the Beads 


Table of 

HR 4212 

A. (PL CL, String g, Nos. 1-29) 

weights and 
densities. 


fVeigii 

True 

Density. 


String g. 

Numbet. It 

in air 

1 grammes 

Determinate 


I 

1-5056 

2-561 

Riband-jasper. 


2 

1-7828 

2-549 

Riband-jasper. 


3 

1-8268 

2-616 

Agate. 


4 

1 -4620 

2-608 

Agate. 


5 

2-5182 

2-658 

Red jasper 


6 

2-2035 

2-623 

Agate-jasper. 


7 

3-1348 

2-551 

Riband-jasper. 


8 

1-9578 

2 597 

Agate. 


9 

3-1469 

2-657 

Red jasper. 


10 

2-1496 

2-574 

Agate. 


II 

2-4880 

2-534 

Onyx. 


11 

2-4570 

2-192 

Blue jasper. 


13 

4-5 597 

2-598 

Chalcedony. 


14 

3-6725 

2-639 

Red jasper. 


15 

7-6433 

3-343 

Jade. 


16 

5-6586 

2-761 

Jasper. 


»7 

4-2693 

2-579 

Moss-agate 


18 

2-7017 

2-594 

Agate 


19 

2-9555 » 

2-697 1 

Amazon ftone. 


20 

2-1148 

2661 

Riband-jasper. 


21 

3-8876 

2-657 

Red jasper 


22 

1-9796 

2-607 

Agate. 


73 

2-6583 

2-596 

Moss-agate. 


H 

1-8786 

2-6i6 

Riband-jasper. 


35 

2-4036 

2-663 

Red jasper. 


26 

I -9006 

2-573 

Agate. 


27 

2-4860 

2-528 

Riband-jasper. 


28 

1-9116 

2-548 

Ribtnd-juper. 


29 

0-8405 

2-569 

Agate-jasper. 


NotM. This ftring {£) is mostly composed of agate and jasper beads. They have been arranged 

by the excavators more or less symmetrically on ei Aer side of bead 15, which is a lettuce 
green (V, 29, /{■) jade bead ; thus, bead 9 corresponds to 21 and 5 to 25, all being red (claret- 
brown : I, 5, jw) jaspers ; 8 corresponds to 22, both being agates ; and 2 corresponds with 
28, both being riband-jaspers (mouse-grey : LI, 15'"", —, and cinnamon ; XXIX, 15", —). 

In addition to the jade mentioned above, there is but one representative in this ^ring 
of the following Clones : onyx, chalcedony, and amazon ftone. The chalcedony, is pale 
orange citrine (IV, 19, It), whilft the amazon Stone is light sulphate green (XIX, 39', F) and 
white in colour. The latter ^one was unfortunately in a cracked condition. 


This bead hat a metaiik-lookmg am and hence itt high density. 
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Beads 5, 9, 14, 21, and 25 appear to have been cut from the same jasper ilone, their 
densities being 2-658, 2-657, 2-639, ^'^S 7 i respectively. The skill of the lapidary 

is well exhibited in the way in which these atones have been cut so as to show white bands of 
quartz on the claret-brown (I, 5, w) background ; also beads 2 and 28 show central mouse- 
grey (LI, 15"'", —) bands with terminal cinnamon (XXIX, 15", —) bands. The two agates 
3 and 4 are probably made from the same Hone (densities 2-616 and 2-608 respectively), 
and have been beautifully cut so that the white bands pass in a parallel manner across one side 
of each bead, the general colour of the Ctones being slightly darker than buckthorn brown 
(XV, 17', /) ; they are similar to the “ Pagoda Ctones ” or agates from Burma. On the 
reverse side of bead 3 there are visible a few bands which juit come to the surface. 

Bead 8 is also an agate which shows a scries of white bands encircling a vandyke brown 
(XXVIII, 11", m) bead. Bead 22 is a fine specimen of agate which has been cut so that the 
white bands which, in the natural ^lone, would be in the form of a spheroidal mass, now encircle 
the bead, being apart on one side and meeting on the reverse side. The Hone has thus been 
cut across the base of the banded spheroid. 

The moss-agates, 17 and 23, have both been cut to show an oval aggregation of green 
(neared colour : meadow green, VI, 35, k) enclosures in a white oval band on paler chalcedonic 
masses. 

The agate bead, 18, which is of the riband-agate type, shows a fine “ mitre ” pattern on 
one surface and the onyx bead, 11, shows concentric white bands on a black ilone. 

With reference to the riband-jaspers i and 27, the lapidary has so cut the beads that 
they exhibit two cross-bandings which form a cross-hatching, more conspicuously displayed 
on the latter bead. 

In addition to the Clones specifically mentioned above, one could enthuse over mo^ of 
the remainder ; but enough has been written to indicate that the lapidary had brought his art 
to a high ^latc of perfeftion in the days when the city of Mohenjo-daro was flourishing. 
All the beads possess a high polish and are in an excellent ilate of preservation. 


HR 4212 A. (PI CL, String A. Nos. 1-38) 


Wtight 

itt atr True 


Number. 

tn grammes. 

Denssty. 

Determinatson. 

I 

0-8712 

2-626 

Heliotrope. 

2 

0-5327 

2-624 

Heliotrope. 

3 

0-6573 

2-612 

Plasms 

4 

0-5180 

2-6ii 

Agate-jasper. 

5 

0-9651 

2-587 

Riband-jasper 

6 

0-8334 

2-604 

Riband-jasper. 

7 

0-8576 

*•534 

Yellow jasper. 

8 

1-4504 

2-612 

Agate-jasper. 

9 

I-3331 

*•557 

Riband-jasper. 

10 

1-7065 

2-587 

Agate-jasper. 

II 

2-5751 

3-027 

Lapia-lazuli. 

12 

2-1811 

2-796 

Riband-jasper. 

13 

1-7948 

2-616 

Riband-jasper. 

>4 

2-4703 

*-931 

Riband-jasper. 

IS 

1-8828 

2-681 

Jasper. 

i6 

2-2028 

*-546 

Riband-jasper. 


Table of 
weights and 
densities. 
String A. 
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Weight 
t» air 

True 


Number. 

in grammes. 

Density. 

De/erminasien. 

17 

2-5271 

2-627 

Riband-jaaper. 

18 

30418 

2-582 

Agate. 

19 

2-6951 

2-643 

Riband-jasper. 

20 

3-6536 

2-623 

Heliotrope. 

2t 

2-7487 

2-586 

Riband-jasper. 

22 

*•3331 

2-523 

Riband-jasper. 

23 

1-8094 

2-559 

Riband-jasper. 

*4 

2-5264 

2-516 

Riband-jasper. 

*5 

1-9121 

2-666 

Jasper. 

26 

2-5460 

2*573 

Riband-jasper. 

27 

2-4497 

3-058 

Tachylite. 

28 

2-0951 

2-605 

Agate-jasper. 

29 

2-6245 

3-016 

Lapis-Iaauli. 

30 

1-8971 

2-682 

Riband-jasper. 

3» 

2-0483 

2-546 

Riband-jasper. 

32 

1-4790 

2-843 

Riband-jasper 

33 

0-6848 

2-582 

Riband-jasper. 

34 

1-3245 

2-728 

Jasper. 

35 

0-7448 

2-486 

Agate-jasper 

36 

0-8023 

2-824 

Riband-jasper. 

37 

0-5075 

2-622 

Riband-jasper. 

38 

0-4168 

2-669 

Red jasper 


Motet. String A, also, has been arranged more or less symmetrically around a heliotrope bead 

(ao). Sometimes this symmetry is due to the beads being of the same shape though of different 
Clones, as, e.g. 19 and 21, 13 and 27, 10 and 30 ; but in other cases the ^ones correspond, 
as e.g, 11 and 29, which are both lapis-lazuli, 15 and 2^, and 14 and 26, which are pairs of 
similar jaspers. 

This firing is chiefly composed of jasper beads which vary greatly in colour. Moft of 
them are banded varieties and the full beauty of the bands is invariably displayed. Particularly 
noticeable are the beads 15 and 25, moil likely cut from the same itone, and bead 16, in which 
there is a fine range of colours. A double set of markings similar to those on i and ^27 
is again exhibited on A 9. 

There is but one representative of true agate, 18, and of plasma, 3 ; also the peculiar 
bead 27, which is moil probably an ultrabasic rock, has none other like it. 

The beads forming this ilring arc generally well preserved, but some are rather badly 
chipped. 

HR 411* A. (PI. CL, String i, No». 1-43) 

Wtight 

a air Tnu 

Namier, ia grammes. Density. Determiaatias, 

1 0’$6$6 2-5Q7 Mow-agate. 

2 0-5920 3-aaS Jade. 

3 0-5611 a-6oi Camelian. 

4 0-8323 3-319 Jade. 

0-4299 2-604 Agate. 


Table of 
waigku and 
daaaitiaa. 
String <• 


5 
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Numher. 

U’eigit 

m air 

in grammts. 

True 

Density. 

Determination. 

6 

I 4367 

3-355 

Jade. 

7 

07546 

2-655 

Red jasper. 

8 

I -0203 

3 346 

Jade 

9 

0-9184 

2-600 

Agate. 

10 

0-9015 

3-353 

Jade. 

II 

1-1260 

2-594 

Chalcedony. 

12 

0-8132 

3-354 

Jade 

'3 

1-6820 

2-606 

Chalcedony 

H 

i-o6i 1 

3-383 

Jade. 

«5 

1-2639 

2-575 

Agate. 

16 

0-9758 

3-3>i 

Jade. 

17 

>7354 

2-61 

Agate. 

18 

2-7962 

3-395 

Jade. 

>9 

2-2970 

3-544 

Carnelian 

20 

473 >7 

3-3 >4 

Jade. 

21 

4-0480 

2-614 

Chalcedony. 

22 

4-8003 

3-365 

Jade. 

*3 

2-6274 

2-611 

Chalcedony 

24 

3-8166 

3-3 >4 

Jade 

35 

1-6720 

2-613 

Agate. 

26 

2-2731 

3-323 

Jade. 

27 

2-3116 

3-598 

Agate. 

28 

0-9902 

3-3 >3 

Jade 

29 

1-9049 

2-6|2 

Agate 

30 

1-4406 

3-358 

Jade. 

31 

1-6571 

2-586 

Agate. 

33 

0-7704 

3-343 

jade. 

33 

1-3146 

2-6i8 

Chalcedony. 

34 

1-1896 

3-342 

Jade. 

3“: 

0-7998 

2-626 

Agate. 

36 

0-9438 

3-351 

Jade. 

37 

Densitjr not uken «s bead 

Red jasper. 

38 

is encru^d 
0-8531 

with calcite 

3-353 

Jade. 

39 

0-5824 

2-593 

Agate. 

40 

0-9976 

3-347 

Jade. 

41 

0-4894 

2-6o8 

Chalcedony. 

43 

0-7088 

3-364 

Jade. 

43 

0-3286 

3-593 

Agate. 


String i is the moft beautiful of the four firings of beads. It consifts of alternate beads Notes, 
of a peculiar jade with, moft commonly, agate or chalcedony beads separating them. The 
soft green colour of the jade shades through many tints from cerro green (V, 27, m) to lettuce 
green (V, 29, k) and almo^ to a lumiere green (XVII, 29', b) or a chrysolite green (XXXI, 

27", If) with even lighter coloured patches. The commonest shade is a light lettuce green, 
and this blends harmoniously with the prevailing buckthorn brown (XV, 17', t) and yellow 
ochre (XV, 17', —tints of the chalcedony beads. 
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T«U« of 
wdifliU ood 
doiuitiM. 
Striof J. 


The beads have also been arranged symmetrically on either side of the jade bead 22 ; 
thus, pairing the Clones, we have 21 and 23, n and 33, all of which arc chalcedony ; 17 and 
27, 15 and 29, 9 and 2 S> S 39, all of which are agates ; and 7 and 37, both of which 
are jasper beads. The beads are well matched in size and shape and they diminish in size 
more or less uniformly towards either end. 

The moft outilanding beads are two carnelians, 3 and 19, the latter being a fine large 
specimen. Their colour is between Brazil red (I, 5, i) and English red (II, 7, /). 

There is a single moss-agate bead, i, which commences the firing. 

All the beads possess a remarkably fine polish, and again great skill has been displayed 
in their cutting. 


HR 4212 A (PI. CL, Stringy, Nos. 1-39) 
freight 


Number. 

tj* air True 

in grummet. Deusity. 

Determination. 

I 

0742$ 

2-098 

Nepheline-sodalite-rock. 

2 

0*4256 

2-635 

Red jasper. 

3 

0-4887 

2-730 

Riband-jasper. 

4 

0-5331 

2-566 

Agate-jasper. 

5 

07569 

2-586 

Agate. 

6 

0-6372 

2-593 

Agate-jasper. 

7 

0-9S32 

2-602 

Heliotrope. 

8 

1-5776 

2-645 

Jasper. 

9 

1-3899 

2-671 

Plasma. 

10 

2-8371 

2-587 

Riband-jasper. 

II 

2-1104 

2-675 

Variegated green jasper. 

12 

2-23<;6 

2-435 

Jasper. 

13 

1-8376 

2-575 

Moss-agate. 

H 

3-2065 

2-594 

Riband-jasper. 

»5 

0-239 

3-9 

Silver. 

16 

3-3307 

2-782 

Lapis-lazuli. 

17 

Density not deterinmed. 

Silver. 

18 

1-7360 

2-624 

Jasper. 

>9 

Density not detennined. 

Silver. 


0-1663 

14-23 

Gold.* 

20 

6-0476 

2-993 

Lapis-lazuli. 

21 

Density not determined. 

Silver. 

22 

1-8978 

2-574 

Agate. 

33 

Density not determined. 

Silver. 

H 

2-8954 

2-993 

Lapis-lazuli. 

25 

Density not determined. 

Silver. 

36 

1-6840 

2-552 

Riband-jasper. 

27 

3-5312 

2-943 

Lapis-lazuli. 

28 

1-6497 

2-626 

Jasper. 

29 

1-6094 

2-564 

Green ja^r. 

30 

2-9658 

2-626 

Heliotrope. 


This is t bead that was found inside the silver bead. 
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fPeigit 


Numher. 

In nir 
in gnmmes. 

True 

Density, 

Dettrminaiisn. 

3« 

’*S3»3 

3*613 

Heliotrope. 

3» 

0*8860 

2*620 

Agate-jaiper. 

33 

0-9604 

2*647 

Jasper. 

34 

0*9036 

2*655 

Plasma. 

35 

0*3124 

3-596 

Agate. 

36 

0*6559 

3*604 

Riband-jas|]er. 

37 

0*5883 

3*608 

Agate. 

38 

0*4198 

3*560 

Riband-jasper 

39 

0*3711 

2*440 

Nepheliae-sodalite-rock. 


String J is in many ways the mo^ intere^ing of the four brings of beads, and was Notes, 
undoubtedly much handsomer at the time when it was worn than it is to-day. 

The silver beads have become ugly and brittle, through the formation of silver chloride ; 
the lapis-lazuli beads have lo^ much of the brilliant azurite blue (IX, 53, m) they muft originally 
have possessed, if they resembled the fresh BadakshUn lapis-lazuli ; and also the Aril and 
laA beads, as will be seen later, have lo^ much of their original beauty. 

A small gold bead was found inside the silver bead 19. 

BtAO (DK 1341). From Necklace (No 6) iJluftrated in PI CXLVIII, 

Weight in air in grammes . 4*5296 

True density.3*3 S6 

Determination .... Jade 


III. Descriptive Notes 
I. Jade 

The following beads have been identified as jade : PL CL : ^ 15 ; » 2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42 ; and a bead from necklace No. 6 in 
PI. CXLVIII, a. The average density of these twenty-three beads is 3- 340, the range of their 
density being from 3*225 (< 2) to 3*395 (< 18). There is, however, but one bead with a density 
less than 3*311, and there are only two with densities greater than 3*365. 

The variation in colour of the beads has already been noticed (p. 539). No plcochroism 
was observable in the beads when held in a Feuss dichroscope, and, on account of the absence 
of plane faces, efibrts to obtain the refrafHvc indices of the beads by means of a Herbert Smith 
refraitemeter proved unavailing. Accordingly extremely minute fragments of one of the 
beads were detached by the method previously described (p. 535). 

The mean refractive index of bead 142 was determined as 1*651 +^*002, and its 
birefringence is less than *005. 

The hardness of beads <42 and jyK 1341 was determined as 7*5. 

The name “ jade ” is loosely applied to two different minerals, one nephrite, which is 
an amphibole, and the other jadeite, which is a pyroxene. Dana gives the hardness and 
density of nephrite as A = 6-6*5, Z “ **96-3*1, and of jadeite as A = 6*5-7, 3*33- 

3*35 respectively. 

LarWn,^ no doubt following Michel Levy and Lacroix, gives the mean refraCtive index 
of jadeite as yS » 1*654, and its birefringence as B *029. 


* United Butts Oee/egien/ Bssrmyt Bull. 679, p. aao. 
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The hardnesses, densities, and refradKve indices of such specimens of jade as’^were 
available in the colleftions of the Geological Survey of India were determined as under :— 



Harimss . 

Density. 

Refi-aAitu Index. 

1 

7*5 

3*336 

P I *65 I ^ *002 

II 

7*5 

3*326 

P 1*651 + *002 

III 

7*5 

3 * 3**4 

J® **65 ± *004 

IV 

6*5 

3*98 

Between 1*575 and 1- 

V 

5-5 

2*582 

— 

VI 

6*5 

3*088 

— 


I. Chinese jede (M 1645), presented by the British Museum. 

II. Burmese jede, colleded by Dr. J. Coggin Browm and presented to Dr. W. A. K. ChrlAie. 

III. Jade, from Uru river. Upper Burma (I yrd). 

IV. Jade, from near Belakchi, KarSkash valley. South Turkeftto (M r384), colle<£led by F. Stoliczka. 

V. Jade (? bowenite), from Kabul, AfghaniAan (G 321). 

VI. Jade, from Mirzapur Diftrid, United Provinces, India (G 319). 

(Numbers in parentheses refer to the registers of the Geological Survey of India.) 

It is intcrciling to note that the average density of the five specimens of jade from 
Burma which were analysed by Blceck* is 3'335. 

Considering the results given above, one notes that, though the mean refraftive index 
(1*651) and birefringence (less than *005) of the bead *42 differ from those usually given 
for jadeite (1*654 and *029), yet the figures obtained are in agreement with those of samples 
of Burmese and Chinese jade. 

The yellowish-green colour of the beads might suggest them to be peridots ; and 
they are more translucent than moil varieties of jade. However, the refra<^ve indices of 
olivine (1*661—1*697) and birefringence (*036) differ widely from those of the beads, and it 
appears certain that the beads are made of a peculiar form of jade, which, in all probability, 
was obtained from China or Burma.* 


2. Lapis-lazuli 

The six beads (A 11, 29 ; y 16, 20, 24, 27) determined as lapis-lazuli have an average 
density of 2*959. They are generally navy-blue (XXI, 53', i») in colour, though originally 
they were probably azurite blue (IX, 53, w). 

Lapis-lazuli is the name loosely given to the mineral lazurite, the silicate and sulphide 
of sodium and aluminium, the density of which is given by Dana as 2*38—2*45. It muA be 
remembered, however, that lapis-lazuli is a rock, inasmuch as it may contain in addition 
to lazurite or hauynite (sometimes changed to a zeolite) the following minerals : a diopside 
free from iron, amphibole (koksharovite), mica (muscovite), calcite, pyrite ; also in some 
varieties a relatively small amount of scapoUte, plagioclaae, orthoclase, apatite, titanite, 
zircon, and an undetermined mineral. 

'Die high density inclines one to the view that the beads under exanuhatwm were 
probably lazulite, the hydrous ferro-magnetian and aluminous phosphMe, the deiisity of 
which is given by Dana as 3*057—3*122, As the variation in density of Che beads under 
examination was large, minute fragments were detached from the cores of beads j i6 mdj 24. 

* Rtc. Gic/, 8*rv. hut., xxrvi, 1907, p. 374. 

■ Cf. bowever, pp. 6S9-4 
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It was at once seen that several minerals made up the beads. Lazuritc was present ; it was 
isotropic and azure-blue in the thinneil sedbon, and possessed a refradbve index of 1-494 
•003. There were, in addition, at Icail three other minerals ; one with «j9 less than 1-596 
but greater than 1-573 J another with greater than 1-596 ; and a third with refradlive 
indices lying between 1-543 and 1*520. For fear of damaging the beads, the precise 
determination of these minerals could not be proceeded with ; but it is quite possible that the 
mineral with the high refradbve index is the one possessing a high density which is at Icail 
more than 3. It is suggefted that this mineral might be diopside, the refradlive indices of 
which are given by Larsen as 1*673—1*680, and whose density is 3*2—3* 38. 

Microscopic examination of the beads shows abundant patches of a creamy-white 
mineral which varies in amount in individual beads. In view of the remarks above, it is more 
than likely that there are several such white minerals present. In addition, pyrite can be seen 
though mo 4 t of this mineral appears to have been worn off the surfaces of the beads. 

BalP describes the occurrence of lapis-lazuli in Badakshan. A specimen in the 
colledbons of the Geological Survey of India (M 730) was examined and the lazuritc in it 
found to have the refradlive index of 1*494 -003. This mineral was associated with diopside, 

calcite, and pyrite. 

Thus it appears extremely likely that the source of the lapis-lazuli found at Mohenjo-daro 
was Badakshan. 

(As an additional check upon the determination of lazurite, the refradfivc indices and 
density of lazulite from Gulabgarh, Padar diitridl, Kashmir, which is in the collcdlions of 
the Geological Survey of India (I 35) were determined to be between i'6io and 1-646 and 
as 3*179 rcspedbvely.) 


3. GoM 

Inside one of the silver beads (J 19), and loose, was a bead of gold spherical in shape, 
both outside and in (3-9 mm. in diameter and 3-0 mm. long, with circular openings of 
1*4 mm. diameter). The diameter of the gold bead very nearly coincided with that of the 
aperture of the silver bead. This gold bead was found to have a density of 14*3, which is 
below the limits given by Dana (15-6—19*3). Hintze,* however, records the following 
occurrences of native gold with a density about 14 :— 



Verespatak. 

Density 

13-82 

Silver. 
Per cent. 

28-0 

II. 

Mslpato 

14*706 

11*76 

III. 

Rio Sucio . 

. 14-690 

I2-o6 

IV. 

Santa Rosa de Osos . 

14*149 

35-07 

V. 

California . 

14*60 

8*80 

VI. 

Weft Africa 

14*63 

10*07 

VII. 

Marmato . 

12*67 

26-48 


It is presumed that there is a large percentage of silver with the gold, as this will partly 
account for the low density. 


^ Geoitgy qf India, iti: Economic Geology, pp. 528-jo. 
■ Handimck der Mimeraiegie, 1, i, pp. 313-19 (190+). 
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4. Agoie^ Agate-Jasper anti Moss-Agate 

Agate is the mo^l important variety of chalcedony ; it is built up of layers which differ 
conspicuously from each other in colour and transparency. 

Bauer ^ defines agate-}asper as ^ones which are intermediate in chanu^er between jasper 
and chalcedony, and which usually show opaque, dark-coloured portions intermixed in various 
ways with translucent, lighter-coloured portions. In actual pradtice it is very hard to define 
the border-line types. 

Moss-agates are charadlerized by the presence of green enclosures, which usually take 
the form of long hairs and fibres much intertwined, and have the general appearance of a piece 
of moss. 

The following beads were determined as agate : ^ 3, 4, 8, 10, 18, 22, 26 ; A 18 ; <5, 
9, 15, 17, 25, 27, 29, 31, 35, 39, 43 ; j 5, 22, 35, 37. They range in density from 
2*573—2-626, the average density of the twenty-three beads being 2- 597. 

Ten beads were determined as agate-jasper, viz.: 6, 29 ; A 4, 8, 10, 28, 35 ; j 4, 6, 32. 
These ranged in density from 2*486—2*623, their average density being 2*587. 

The four following beads were identified as moss-agate, viz. : ^ 17, 23 ; i i,J 12- 
They ranged in density from 2*579 to 2*597, the average density being 2*591. 

The thirty-seven beads mentioned above present a wonderful variety of colours, and in 
all in^ances they ^ill possess a high polish. 

5. Chalcedony 

The following beads have been determined as common chalcedony or chalcedony in 
the more reAri£led sense of being white or some very pale shade of grey, yellow, brown, blue, 
or green, and uniformly coloured : 13 ; f n, 13, 21, 23, 33, 41. 

Their density ranges from 2*594 (* 11)—2*618 (f 33) and their average density is 2*607. 
The greater departure from the average density is o* 5 per cent. 

The beads are various shades of yellow in colour, e.g. buckthorn-brown (XV, 17', #), 
yellow ochre (XV, 17', —), and pale orange citrine (IV, 19, ^). 

6. CameUan 

Only two beads are carnelian or red chalcedony, viz.; i 3 and i 19. As noted before, 
the colour of these beads is between Brazil red (I, 5, t) and English red (II, 7, t). Their 
respedfive densities are 2*601 and 2*544. 

The large bead shows fradhu-e lines which have probably been induced in the paA by 
some hard blow or blows upon the bead. 


7. HeUotrope 

Heliotrope, or blood-ilone, differs from plasma only in that its green colour is spotted, 
patched, or leaked with a fine blood-red. 

The six beads which have been recc^nized as heliotrope (A i, 2, 20 ; j 7, 30, 31) have 
densities between 2*602 and 2*626, their average density being 2*619. fined specimens 

are h i and j 30, which show fine morocco red ( 1 , 5, K) patches on a dull, blacktsb-^grei^ (XLI, 
35'", w) done. It is intereding to note that the greated variadtm in d^sity &om tlie 
average density given above is less than i per cent. 


* Ofs. dt., p. 501. 
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8 . Plasma 

Plasma is the name applied to green chalcedony, the colour of which ranges from dark 
leek-green, the commoneil shade, through pale apple-green, to almo^ white. 

Three beads, h 3, j 9, and j 34, have been identified as plasma. They vary in colour 
from a dull greenish-black (XLVII, 33"", w) to an clm-grccn (XVII, 27', »i). It is of 
intereil to note diat their densities range from 2-612—2-671, the average density being 2-639. 

9. 'Jasper 

It will have been noticed that by far the greatest number of beads have been referred to 
the impure variety of massive quartz known as jasper. This is di^inguished from hornftone 
by its large even conchoidal frafture, the dull luftre of its fra£fured surface and by its perfeil 
opacity and deep colour. There is, however, no sharp line of demarcation between jasper 
and hornftone, or between jasper and chalcedony. 

The following varieties of jasper have been di^inguished :— 

Common jasper : Eight beads, ^ 16 ; A 15, 25, 34 ; j 8, i8, 28, 33. The average 
density of these beads is 2-674. There is another jasper bead,_/ 12, which is somewhat similar 
in appearance to j 18 andy 28 ; this bead, however, has the very low density of 2-435, 
is thus a hydrated jasper. 

Blue jasper ; Another hydrated jasper noticed was the blue jasper^ 12, which has a 
density of 2-192. 

Red jasper : There are nine red jasper beads {g 5, 9, 14, 21, 25 ; A 38 ; i 7, 37 ; j 2), 
their average density being 2-654. Their colour, as has been noted before, is really claret- 
brown (I, 5, ni), and they all show veins of white quartz. 

Green jasper : Beady 29, which has a density of 2-564, is sage-green (XLVII, 29"", —) 
in colour. The variegated green jasper y ii has patches of invisible green (XIX, 41', w), 
upon a light seal brown (XXXIX, 9"', w) background. Its density is 2-675. 

Yellow jasper : The yellow jasper bead, A 7, which has a density of 2-534, has a 
predominant citrine (IV, 21, A) colour. 

Riband-jasper : Riband-jasper has differently coloured riband-like bands, which 
alternate regularly with each other. The greatest number of the jasper beads in the firings 
under examination fall into this class, there being thirty-three so classified : ^ i, 2, 7, 20, 
24, 27, 28 ; A 5, 6, 9, 12, 13, 14, 16, 17, 19, 21, 22, 23, 24, 26, 30, 31, 32, 33, 36, 37 ; 
y 3, 10, 14, 26, 36, 38. Their average density is 2-618, but they range in density from 2-516 
to 2-931. Space does not permit of a description of the colours of the individual riband-jasper 
beads ; suffice it to say that the range of colours and the beauty and shape of the beads refledt 
great credit upon the lapidaries responsible for their manufacture. 

10. Amaxon Stone 

Only one bead, g 19, was identified as Amazon ^tone or the peculiar so-called 
verdigris-green microcline. The bead in question was light sulphate green (XIX, 39', A) 
in colour, and it possessed a density of 2-697. 

Dana gives the density of microcline as 2-54—2-57. The high density of ^ 19 is due to 
a central metallic-looking core, which has been inserted inside the bead. Under the 
microscope a thin chip of the bead, which was unfortunately broken when received by this 
department, showed the usual cross-hatching of microcline when examined between crossed 
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Amazon ^lone has been recorded from Dodabetta, in the Nllgiris,^ and it is also said 
to occur at Chishoti, in the Padar di^lridt of Kashmir.* 

11. ’TachylUe 

Bead ^27 has been determined as being tachylite or a basaldc or ultrabasic glass. Its 
density is which falls within the limits of density of the peridotite family. 

Microscopic examination of small fragments shows the bead to be chiefly composed of 
a brownish glass with a considerable number of minute anisotropic minerals. The refractive 
index of the glass was found to be 1*587 4- *004. Its specific refraCHvity, when calculated 

from the expression K «= where » is the refraCtive index and d the density, is o* 192, 

a 

assuming the density of the glass to be equal to that of the bead. This value of the specific 
refraCtivity is lower than the specific refraCtivity of basaltic glasses as given by Tilley * ; but, 
as he states,* the specific refraCtivities of tachylites tend to be somewhat vitiated by the 
presence of cryitallites in the glass. 


12 . Silver 

The six beads, 7 15, 17, 19, 21, 23, and 25, arc made of silver. Moil of the silver has 
been converted to silver chloride (cerargyrite or horn silver) by weathering, and not only are 
the beads covered inside and out with a thick, pimply coating of this mineral, but the 
metallic portion itself is impregnated with chloride to such an extent that it has become 
very brittle.* 

In the minute quantity used for examination no other metal was found by microchemical 
tefts after precipitation of the silver as chloride. 

The fresh metal has a high luilre and a slightly yellowish tinge. 

The nodular coating of silver chloride is predominantly brownish, with a greasy luftre. 
Its hardness is about i. On dissolving it in ammonia, the presence of myriads of minute silver 
spangles is disclosed. Several green specks are also present ; these were shown chemically 
to consist of a salt of copper. Although no copper was detected by the sensitive triple nitrite 
tcA in the metallic portion, this mu^ originally have contained the copper found in the 
incru^ation. 

On the edge of the fradtured bead, j 15, three diftindl layers are visible, siiggedting that 
the ornaments have been formed by beating thin sheets together. The beacU arc barrel- 
shaped, both outside and inside, and were probably hammered on a specially shaped boss. 

13. NepkeIine~Sodalite~Rock 

The two beads, j i and j 39, which have the low densities of 2*098 and 2*440 
respcdlively, have been determined after exhaui$Uve te^Vs as nepheline-sodalite-rock. 

The general appearance of both beads is rather greyish, but one end of 7 1 is diAindtly 
pale blue in colour. 


* H. Congreve, Msdras Jour, IM. and ScL, xzii, p. S49. 

■ Verbal communication from Mr. C. S. Middfen^. 

■ Min. Meg., xevi, March, 1911, p. 379.' 

* Op. dt, p, 387. 

* Cf. Alexander Scott, Tie CUemkig emd tf Mmsern* EatMiift, 1936, p. 33 . 
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Microscopical examination of the material detached from the centre of the beads showed 
this to be largely a decomposition produdf ; it was soluble to a certain extent in dilute 
hydrochloric acid. 

A small quantity was scraped out of the inside of bead j i and dried at 107“ C. It weighed 
(on a Kuhlmann balance) o-000a 71 grammes. This was treated with cold, double normal 
hydrochloric acid for five minutes and filtered through an Emich tube filter ^ : the residue 
was washed three times with distilled water, and dried at 107“ C. It weighed 0-0002 ii 
grammes, showing some 22 per cent is soluble in dilute hydrochloric acid. The solution gave 
no precipitate with ammonia ; calcium was present in abundance ; and no magnesium was 
dete£Ied. As the solution in hydrochloric acid is accompanied by effervescence, it may be 
presumed that 20—25 P®*" material is calcium carbonate. Fresh material does not 

effervesce with dilute hydrochloric acid. 

The beads are both rocks, not minerals. They are very fine-grained, the average 
diameter of the grains of beady i being less than i—looth of a millimeter. 

When examined under the microscope fresh material is seen to be made up of a pale 
yellow mineral or minerals, a pale blue mineral, and at Ica^l three colourless minerals. 

One colourless mineral is isotropic and has a refraftive index of 1-483 -H ■ 001 ; it is 
thus sodalitc. Some, at leait, of the yellow material is sodalite, it being isotropic and possessing 
a similar refradtive index. It is thought that the pale-blue mineral is also sodalite. 

Another colourless mineral had very low double refradfion and a refradtive index much 
greater than 1-539. This is probably a felspar (.? andesine). 

Some of the colourless material is nephclinc. Its double refradlion is very low, probably 
about *005. The lowest refradVive index found was 1-539 _-f -ooi, and no fragment in any 
orientation had an index of more than 1-543. Nepheline is uniaxial and negative in optical 
charadler. The mineral in question is doubtfully uniaxial ; no piece was found sufficiently 
large to give a definite uniaxial figure. One cleavage fragment was observed with positive 
“ elongation ”. As, however, the basal cleavage of nepheline is sometimes well developed, it 
can easily happen that a cleavage fragment of nepheline may show positive “ elongation " ; 
this was proved experimentally for another specimen of nepheline. 

Thus one can safely infer that the beads under examination are made of nephcline- 
sodalitc-rock. 

As an additional check upon this determination, a specimen of ciacolitc-sodalitc-syenite 
from Kishangarh, Rajputina (No. 4675 in the duplicate colledlion of the Geological Survey 
of India), was examined. This is a beautiful rock in the hand specimen, the sodalite being 
azurite blue (IX, 53, w), and shading with admixtures of the accompanying white minerals 
to pallid violet-blue (IX, 53, y) and other lighter shades. 

Small fragments of this specimen were very similar to those from the beads and the 
same suite of minerals was found to be present. 

There are the remnants of a yellow incru^ation uf>on beady i. In this connection it is 
intere^ing to note what Dr. Heron has said regarding the weathering of elaeolite in the sodalite- 
bearing rocks of Kishangarh ■ : ” Both in the syenite and the associated pegmatites it 
(nephdine or elaeolite) weathers with a thin soft yellowish-grey cru^t resembling the chalky 
cru^ on fiint, but this decomposition is superficial, and immediately underneath the mineral 
is found to be quite fresh.” 


^ MiirocinnitcAn Praktiimm, Munich, 1924, p. 63. 
* Ree. Geel. Sure. ImJ., Ivi, ii, 1936, p. 189. 
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At iiril sight it seems hard to underhand why the lapidaries of Mohenjo-daro^ whose 
appreciation of colours has already been Pressed, should utilize two ugly grey beads such as 
I and y 39 ; but when one realizes that the beads arc made of nephdine-^odalite-rock and 
when one sees the beauty of such rock when fresh, one can be sure that the beads were once 
things of beauty with a brilliant display of azurite blue colours. Their present appearance is 
oddence of the ravages of time, and cannot be considered as a refle^on upon the art of 
Mohenjo>daro. 





Chapter XXVII 
GAMES AND TOYS 


T he children and adults of Mohenjo-daro were juft as fond of toys and games as 
they are in Sind at the present day, and numbers of toys and gamesmen have been 
found, some of them quite ingenious in design. 

The majority of the toys were made of baked clay, a subftance which can be easily Pottery, 
modelled and baked even by the smalleft child. There is no doubt, I think, that wood also 
was used for toy-making, but this material readily decays in soil as salt as that of Mohenjo-daro. 

It is probably for this reason that no traces have been found of wooden playthings. 

It is a moot point whether many of the animals and human figures in baked clay were Cah objMis. 
not cult objefts rather than toys. The figurines vary very considerably in quality. Some 
are exceedingly well modelled, whereas others are of the rougheft workmanship. For this 
reason and because it is often difficult to diftinguish between aftual toys and cult objefts, 
the majority of the pottery figures, both human and animal, have been described in a separate 
chapter. 

Human Figures as Toys (PI. CLIII, 25 and 38) 

It is not certain whether the figure No, 38 (VS 38) should be classed as a toy, but the Movable 
once movable arms certainly suggeft it. On the other hand, the figure is obviously figure, 
represented as pregnant and the extreme exaggeration of the buttocks suggefts fteatopygy.* 

It is hardly likely, therefore, that the figure was the work of a child. The height of the figure 
is 3* 8 inches, and a hole in the soles of the feet suggefts that it was carried on a thin ftick. 

This model is of well-burnt clay of a light-red colour and uncoated with a slip. Level, 4 feet 
below surface. 

No. 25 (HR 6213), the figure of a woman lying in bed nursing a small child, is obviously Nursing 
a toy. The woman wears a kilt which is rather longer than those worn by the cult figures, muliMr. 
and also a very curious cap whose top hangs down the side of the head. The bed has uprights 
at the head and foot, and is obviously too short for its occupant. This toy, which, including 
the bed, is 4-1 inches long, is somewhat roughly made but does not appear to be the work 
of a child, though it may have been made for one. Firft Street, HR Area, at a depth of 
4 feet below the surface. 

* A limihr enggeradon of the buttocks is to be seen in nun^ figures of other countries, u, for infbince, in cUy 
fignres from the Black Earth Lands (Peake and Fleure, PrieSs ami Kings, p. 164, fig. loi), and from the Alt valley 
(iiiJ., p. 160, fig. 99). See alto the limeAone figure, represented at pregnant and with very pronounced buttocks, from 
Ifictam Bnaar on the borders of Lyda and Pamphylia (Evans, Palace of Minos, vol. i, p. 48, fig. 6), and certain figures 
of the Fi*(ft Thessalian Period {CamiriJgt jineient HlSoty, voL i (plates}, p. 113, (<•)). 
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Vativ* obj«et The possibility muft not be overlooked, however, that this figtire of a mother nursing 

a child may have been a funerary obje6f, or it may even have been intended as a votive 
offering to a temple or shrine in order to ensure fertility to the giver, 

Fiwsitii Funerary objefts of this kind made in pottery are well known in Egypt in the seventeenth 

and eighteenth dynajftics. In each case a woman lying on a bed was intended to serve as 
wife to the deceased in the next world.^ I do not know, however, of a case from Egypt where 
the woman is nursing a child. The model beds of pottery that are so often found in Meso¬ 
potamian sites, chiefly in the neo-Babylonian period, may also have served as votive offerings. 

Toy Animals (PI. CLllI, 24 and 39) 

MovaU* bead. The toy animal from the DK Area seen in PI. CLIII, 39, is of exceptional interest. It 
represents a humped bull or cow and has a movable head, including which the figure is 
4‘5 inches long. In the illu^lration it will be seen that a ftring has been passed through 
the hump of the animal and its hind quarters. This, of course, is modern, and is not altogether 
satisfaftory, because by its means the head can only be pulled back, not pushed forward. 
Originally a firmer material, such as a brittle or ftiff hair, was probably used. The head 
of the animal in the illuftration was not found with the body and can hardly be assumed to have 
aftually belonged to it : but for all that the reconftruftion is obviously a likely one. The 
body of this animal (DK 1719) was found east of Room 6, Block 10, Seftion C, DK Area, 
at a level of 4 feet below surface. The head (DK 2183) comes from outside Room 3, Block 16, 
Seftion C, DK Area, 3 feet below surface. That this kind of toy was very popular is proved 
by the number of loose heads that have been unearthed, all of bulls or cows. 

The pottery animal HR 2186 (PI. CLIII, 24) is of a composite nature. It has the 
head and horns of a ram, and the body and tail of a bird. It measures 4- 5 inches in length, 
is hollow, and made of a light-red ware liberally coated with a deep red wash. There are two 
opposite holes in the animal’s sides, through which a ^lick was probably once passed, 
either to swing the animal upon, or, as seems more likely, to accommodate a pair of wheels.* 
A smaller hole through the neck was probably intended to take a cord by which this bird- 
chariot could be pulled along. The figure, which is entirely hand-made, is too good to have 
been the work of a child, though in all probability it was made for one. Level, 9 ft 6 in. 
below surface. Court 124, House X, Seftion B, HR Area. 

Bleakay. Of a figure that is not illu^rated (E 351) the head and legs are missing, but a tail shows 

that it was intended to represent a monk^. A hole through the shoulders evidently 
accommodated a peg to hold the arms very much as in No. 38 in PI. CLIII. A small hole 
at the back of the figure suggests that it was fixed upon a ftick. This figure is of light-red 
pottery and somewhat roughly made, though certainly not the work of a child. Its present 
height is 3-35 inches. Level, 6 ft. 6 in. below the surface. 

Clay Baking Pans (PI. CLIII, i and 2) 

Saddta-qmnw, The two clay dishes Nos. 1 and 2 in PI. CLIII were eridently made by children. The 
fir^ (HR 4326) is 2*7 inches long and appears to represent a pan with a s^dle-quem in its 
middle, on which re^s a muller. Something has evidently been broken off the end of the 
pan—possibly the figure of a woman engaged in grinding corn.* House XVIII, Block 4, 
Section B, HR Area. Level, 3 feet below the surfiure. 

* For aa excellent illuftration of luch a fipre, see Aatimt 1917, pt. ii, f. 77. 

* See two arddet on very aimilar bird-chariott by C B. Seiignnn m TRAI. 1930, pp, t S3~8*and 1938, pp. 347 *^ 

* Since writing the above a complete fipre hu been fixind, >t ijatapp*. See ASR. (1936-7), pi srifi* ^ C 
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No. 2 is somewhat similar, with a quern in the middle upon which refts a mullcr. In 
this also something is missing at one end. It is 2*8 inches long and was formerly coated with 
a red wash. 

Despite the very rough workmanship of these pottery obje^b, it is possible that they PoanbU iw*. 
were intended to be placed in graves, just as similar figures of women kneading bread were 
placed in some of the earlier tombs of Egypt. As, however, they were found in a house 
and not in a grave, they have been included among^ the toys. 

fFhifl/es (PI. CLIII, 17 and 18) 

Toys of this kind are common at Mohenjo-daro and arc invariably in the form of Bird fornu. 
a bird, hollow within and with a small hole in the back near the tail, which when blown into 
produces a shrill whiftle. It is not easy to recognize the species of bird, but it is likely that 
a dove is intended. The pedeftal-like bases with which the birds are provided permit of their 
^landing easily on a flat surface, and make them convenient to hold. It is possible that various 
modulations could be produced from such whittles and especially the call of a dove. 

No. 17 (VS 2162) is made of ^traw-coloured pottery and ^ands 2*25 inches high. 

Level, 4 feet below surface. VS Area. 

No. 18 (HR 737) is of light-red clay and is 3 inches high. It resembles No. 17 in every¬ 
thing but colour. Level, 4 feet below surface. Room 2, House II, Seftion A, HR Area. 

Raft/es (PI. CLIII, ii) 

Round pottery rattles with small pellets of clay inside are well known at Mohenjo-daro. 

The one illuftrated (C 2567) is among the beil of those found. It is 2* 55 inches in diameter 
and is of light-red ware decorated with parallel circles in red paint. Level, 12 feet below 
surface. Room 9, Block 8, Sedlion C, DK Area. 

The rattles found vary in size from i- 5 inches to 2*6 inches in diameter, and are all made DecoratioB. 
of light-red ware. Some are plain and others decorated with thick lines, always of red and 
arranged either laterally or vertically. 

These rattles were probably made by wrapping the clay round a combu^ible core, in Mod* of 
the centre of which the roughly made baked clay pellets were placed to produce the sound.^ monufactur*. 
In every case they are hand-made, not moulded, and they are invariably well finished, but 
without a slip. They are found at all levels. In none of the rattles was there a vent-hole 
to allow the gases resulting from the combu^ion of the core to escape. Possibly the porous 
nature of the pottery would of itself permit a gas to pass through easily, and that may be the 
reason why these toys were not coated with a slip. 

Dice (PI. CLIII, 7-10) 

That dicing was a common game at Mohenjo-daro is proved by the number of pieces 
that have been found. In all cases they are made of pottery and are usually cubical, Pottery, 
raxiging in size from i-2 by i-2 by i-2 inches, to 1*5 by 1-5 by 1-5 inches. One die, however, 
is re£btngular, measuring i-6 by 1*4 by i-1 inches. I have found by experiment that owing 
to the inequality of its sides, all of which are numbered, this particular die has a di^ind bias 
towards the higher numbers. 

The dice of Mohenjo-daro are not marked in the same way as to-day, i.e., so that the sum Marlang. 


^ In one rattle that we opened were three email clay pellets. 
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of the points on any two opposite sides amounts to seven. Inliead of that, i is opposite 2, 
3 opposite 4, and 5 opposite 6.^ 

AH the examples found are exceedingly well made with well-defined edges ; the points 
are shallow holes averaging o* i inch in diameter. The clay of which they arc made is light-red 
in colour, well baked, and sometimes coated with a red wash. 

These dice mu^ have been thrown on a soft surface, such as a piece of cloth, or on duity 
ground, for their edges show little evidence of wear. 

It is not yet known whether these objefts were used in pairs, but two specimens found 
in the DK Area, not far from each other, are exadtiy the same size. Dice have been found 
at levels ranging from l foot to 15 feet below the surface of the ground, and mu^, therefore, 
have been used in the Late and Intermediate Periods at leait, if not in the Early Period as well. 

Beard-faniM. It is quite possible that dice were used in conjundlion with board-games. Mr. Woolley 

found dice associated with a draught-board at Ur, but I do not yet know if these dice were 
similar to those of Mohenjo-daro. 

Vsdic dies. Along with horse-racing, dicing was also one of the amusements of Vedic India,* and it 

is interciling, therefore, to find it pradised b pre-Aryan times in India. The dice used in 
Vedic times seem, however, to have been entirely different in shape from those discovered 
at Mohenjo-daro. 

No. 8 in PI. CLIII (DK 1200) is i*2 by 1*2 by 1*2 inches in size. The points are 
0‘ 1 inch in diameter. The material is baked clay of a light-red colour. Level, 5 feet below 
surface. Room 4, Block 16, Sedion C, DK Area. 

No. 10 (DK 2362) measures 1-25 by 1*25 by i’25 inches. The points are o*r inch 
in diameter. Light-red clay that has been well-baked. Level, i foot below surface. 
Room 4, Block 16, Sedion C, DK Area. 

£a//s and Marbles (PI. CLIII, 3-6 and i2-*r5) 

OnMunaatod No. 6 (VS 804) is a mod curious objed. It is globular in shape, though not quite round, 

balL and measures i'75 inches in diameter. It is hand-made and its surface is irregularly covered 

with small round pellets of clay, each having a small hole pricked in its centre. Some of the 
pellets have fallen off, disclosing the fad that they were once keyed into place by depressions 
in the ball itself. Possibly the pricking of each pellet was intended to give them a dill firmer 
hold. As far as can be ascertained without breaking it, this ball is solid throughout, and such 
an objed could only have been used as a plaything. Level, 3 feet below surface. Room 24, 
House XIX, Block 3, VS Area. 

SMI The three other decorated balls (PL CLIII, ^—5) are unusually intereding. That they 

were used as toys seems likely from the fad that none of them is bored for use as a bead or 
attachment to a pin. All three are made of shell and each is ornamented with the same design 
of concentric rings, so cut as to appear in relief. They are all carefully made and finished, 
and all polished by much wear.* 


* Cubical dice were found at Brthauuilbad in 1854 fay Mr. Beliaiit, who remained that diey were numbered 
exadly like the dice of the preient day. Arch. Sun. M. Ann. JUf., 1908-09, p. 85. Mr. Coaaena, howcver^oobti 
whedier the antiqoitiea unearthed by Mr. Bellatia, and now in dte BiMih Muieum, wertt- fbusd at a lew ievnl, 

* Macdonn^ and Keith, Vedic Index, p. 3. 

* The mode of decoration of there shell balls recalla the ornamentation on •a nwnd schtft casket of the Bnddhift 
period from Ghaz Pheri, Chlrsada ( on the latter, however, there is a flower in the middle of etch otfiaitseat. 
Am. Ref. Surv. Ind., 1902-05, p. (75, fig. si. 
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No. 3 (HR 4087) is I-1 inches in diameter. Level, 3 feet below surface. Room i, Dstails. 

House XIV, Block 3, HR Area. 

No. 4 (HR 4478) is I inch in diameter. Level, i ft. 6 in. below surface. 

House XXIII, Se^ion B, HR Area. 

No. 5 (DK 3201) is 1-2 inches in diameter. Level, 4 feet below surface. Street 
between Blocks i and 2, Section B, DK Area. 

Three exadly similar balls were found in the HR and VS Areas, one (HR 648) being 
I' I ^ inches in diameter, the second (HR 2701) i-21 inches in diameter, and the third (VS 695) 

I inch in diameter. The fir^ was found we^ of House II, Block 2, Se£tion A, HR Area, at 
a depth of 4 feet below the surface. 

Another ball (VS 2172) measuring 0*85 inch in diameter was found at a level 
of 2 ft. 6 in. below the surface of the ground in the vicinity of House XI, Block 2, VS Area 
(PI. CLIII, 12). It is beautifully made of variegated agate and is highly polished. The 
accuracy of its shape is remarkable. Another Aone ball (PI. CLIII, 13) of veined agate 
(DK 30^6) is 0-95 inch in diameter and also of excellent workmanship and highly polished. 

This was found south-eail of Block i, Section B, DK Area, at a level of 18 inches below 
the surface. 

No. 14 in PI. CLIII (HR 6007) is a ball made of a hard black itonc,* carefully 
polished. It was found at a level of 5 ft. 6 in. below the surface in Room 87, House IX, 

Block 2, Seftion B, HR Area. No. 15 (VS 2962) is m inches in diameter and beautifully 
made of variegated agate. Level, i ft. 6 in. below surface. Room 113, House XVII, 

Block 2, VS Area. 

A number of small balls (HR 337), averaging 0*48 inch in diameter, were made of Stam marU**. 
agate, slate, veined onyx, and some kind of red and white breccia. The ball made of this lail 
material is not perfe£liy round, and is also only semi-polished. These marbles, as we may 
perhaps beil call them, were all found together at a level of 2 feet below the surface. From 
Cour^ard 13, House II, Block 2, Seftion A, HR Area. 

There is only one way of making ^one marbles of this kind, and that is by continually 
rolling them in a pan in water mixed with an abrasive. Before doing this, however, each 
has to be roughly dressed into shape, and we have been fortunate enough to find one that 
was left in the rough (DK 961). As only the more homogeneous ^ones can be successfully 
rolled into shape, we can underhand the breccia marble mentioned above being out of shape. 

Together with the Aone marbles were two measuring 0*4 inch in diameter made of white 
pafte and faience respectively. On the latter an equator was painted in manganese. Both 
these lail-mentioned balls were made in a mould. 

Marbles are known from many ancient sites, but they were uncommon in early Sumer, CmuMctioM. 
possibly for the reason that knuckle-bones took their place. They have been found in 
large numbers at Anau, especially in the South Kurgan, nude of pottery as well as of ^one.* 

In Egypt they were in use from prehiAoric times down to the third dynaily ; and they 
resemble the marbles of Mohenjo-daro in being made of various hard ftones.* 

KnucUfi-hones 

Curiousiy enough, we have not found a single example of the knuckle-bone, a game 
that was extrexndy common in ancient Babylonia and is equally popular in Iraq at the 
present day. 

Potnfalf hwnhiende. * PoiapeD^, BxftmHotu ht fnfhtOmn (i904)« vol* >> p. 172. 

• Petm, PnJUSmrit Egyft, p. 32, pL xW, 
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Ur duurMt. 


meels (PL CLIII, 34-7) 

A considerable number of pottery wheels have been found in various parts of 
Mohcnjo-daro. At firit sight they might be miftakcn for spindle-whorls, but that they 
are the wheels of carts and other to3rs seems beyond a doubt. 

Of the four wheels illuilrated in PL CLIII, 34-7, No. 34 (DK 319) is 4-5 inches in 
diameter and o- 7 inch thick, including the boss. The reverse, which has no boss, is slightly 
concave. Chamber north of No. 6, Block 8, Sedfion C, DK Area, 3 feet below surface. 

Some pottery chariot wheels found at Kish arc very like those found at Mohenjo-daro, 
the only difference being that the Sumerian wheels have a raised hub on both sides of the 
wheel in^ead of a hub on one side only, as was the rule in ancient Sind.^ We know for certain 
that the wheels of the Sumerian vehicles were built up from more than one piece of wood, 
and very much the same form of con^truftion mudl be imagined for the wheels of the vehicles 
used by the Indus Valley civiliaation, especially as the wheels of the modern Sindi cart closely 
resemble those of Sumer, and like them were fixed to an axle that revolved with them.* 

Toy Vehicles (PL CXXXI, 38 ; PL CLIV, 7, 10, and 11) 

An objcdl commonly found at Mohenjo-daro and HarappS is a pottery frame of the shape 
illuftrated in PL CXXXI, 38 (VS 1018), a portion of which is missing. A restored example 
is seen in PL CLIV, 7. These frames were at firft very puzzling, chiefly because they were 
always found broken with cither one end or the other missing. In addition to the holes that 
are seen in the illuftrations of these objefts, there arc always two others, which pierce two of 
the three middle bars horizontally. These holes are quite large and served to take a pole. 
In the illu^lration (PL CLIV, 7) a piece of ftring is threaded through them. The 
reftoration of one of these frames shows it to be a part of a vehicle that was very similar to 
those used in Sind at the present day (sec PL CLIV, 11). Judging from the number of 
these frames that have been found, we muit conclude that toy carts were very popular with 
the children of Mohenjo-daro. 

The restored frame that is illuilrated in PL CLIV, 7, now measures 7- 5 inches long by 
3>4 inches wide by 0'6z inch thick. The old portion was entirely made by hand 
(not in a mould), and could easily have been the work of a child. The ware is light-yellow 
in colour and moderately baked. There is no doubt about this restoration, as a perfeft example 
was found in the season 1928-9. All the broken frames that have been found would, if 
similarly restored, be about the same size as the one illustrated. 

The open frame of this ancient cart was probably covered with either a hide or a rope-net. 
The latter is frequently used for this purpose in modern Indian carts, though the present Sindi 
vehicles are all provided with a solid wooden frame. 

The few models or piftured representations that are known to us of wheeled vehicles of 
very early date are as follows :— 

I. The chariot pidtured on the lime^one slab from Ur, which is dated by Mr. Woolley 
to about 3200 B.C.* 

^ ExaAly the lune kind of wheel is known et Ansa. Pumpelb', Exftoretiuu in TurieSmi (1904), vol. i, |J. 47, 
fig-9- 

* See the writer’* remarb on the ^di Can tad a chariot from Ur in the Aetifuariu ymittti }|B«| 19091 

• liiJ. 
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2. The pottery model of a four-wheeled wagon found by Pumpelly in the South Kurgan 
at Anau,^ which I feel inclined to assign to about the same age. 

3. Exadfly similar wagons, as well as chariots of the same form as on the Ur slab, in a pre- 
Sargonic level at Kish.* 

4. The so-called model tented-wagon found at Ulski, north of the Caucasus, in a kurgan 
burial of Chalcolithic date. I am inclined, however, to think that this is not a wagon at all ; 
moreover, its date is ^ill uncertain.* 

At a later date, wheeled vehicles appear in Cappadocia and Egypt. Evidence of their Syrian and 
firil appearance in the former country is afforded by a seal in the British Museum, published Egyptian 
by Mr. Sidney Smith and approximately dated by him to between 2100 and 1900 b.c. On ehaiieta. 
this cylinder seal a four-wheeled chariot, or wagon, drawn by four horses, is represented.* 

In Egypt the chariot appears in Hyksos times (C 1800 (.^)-i58o b.c.), but it does not seem 
to have been in popular use, even in later days, and was only employed in warfare. 

The earlie^ European example of the wheeled wagon is a painted toy vehicle of pottery, 
provided with four wheels, that was found at Palaika^ro in Greece and dated by 
Sir Arthur Evans as “ somewhat anterior to the close of the third millennium b.c.” • 

As far, therefore, as the archasological evidence takes us at present, the wheeled vehicle Central Aaiaa 
originated in Central Asia, and seems to have passed thence to the weit about a millennium origin, 
later.* Which people were responsible for the invention, we do not know, but they may 
well have been the inhabitants of Mesopotamia. We may surmise that it did not come from 
India, because the ancient vehicles found there are of a more primitive pattern than those 
found at either Kish or at Ur. But it is too early as yet to dogmatize on this subjedl, for the 
lower levels of Mohenjo-daro may prove the contrary. 

We know from one of the signs on the ilone piftographic tablet from Kish * that the Sleog*. 
sledge was in use in Sumer at a very early period, as, indeed, it was in Egypt. Such a vehicle 
muft sometimes have been employed in moving very heavy objefts. As time went on, plain 
wooden rollers would sometimes have been found necessary to reduce friftion, and 
a combination of sledge and rollers mu^l then inevitably have led to the invention of the wheel. 

Indeed, such a combination of sledge and rollers is aftually depifted in a scene in the tomb 
of Sebeknekht of the thirteenth dynafty at El Kab in Egypt.* The wheel of the cart used 
in Sind to-day, as I have already pointed out, resembles that of the ancient Sumerian vehicle ; 
it is, in fail, a superior type of roller, for the axle is so fixed that it revolves with the wheels. 

Two models of carts found at Harappa show no warlike features. One is made of pottery Carts from 
and the other of bronze.* The latter is provided with a canopy for protcilion from the sun. Harappi. 

* Exf/oraHoiu 1)1 TurieSlait pi. xlvUfig. Ii,andp. 171. See «]jo the four-wheeled wagons piftured 

on a motaic ftandard from Ur and dated by Woolley to about 3500 b.c. See Woolley, Tie Sumerians, p. 51. 

* Mackay, A Sumerian Palace, etc., pt. ii, pi. xlvi. 

* Childe, Dawn of Cttniizatien, p. 142, £g. 64. 

* Smith, Early HiHory of Assyria, pi. vii, fig. i, 

* Cf. BSA; Supfl. Paper, i (1923), fig. 12. For another lUuiiration sec Evans, Palace of Minos, vol. ii, pt. 1, 
p. 156, fig. 78. A third illuftradon is given by H. R. Hall, Tit Civilization of Greece in tie Bronze Age, p. 85, 
fig. 94, where a brief hiAory of the chariot is given. 

* I think it may be regarded as certain that the invention was made in an alluvial or non-hilly country. 

* Mackay, A Sumerian Palace, etc., pi. xxjcvi, figs. 7 and 8 ; Antiquaries Journal, vol. viii, pi. Ixvii. 

* See article by Davies in Jour. Eg, Arci„ .'kpril, 1926, p. m. Mr. Davies suggefU, however, that the objeAs 
under the sledge am wheels and not rolkrs. If this be so, the whed muA have been in use in Egypt before the arrival 
of the Hyksos. 

* Amt. Rep. Sun, Ind., 1916-7, pi xiiii, J, 
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Caning Banes (?) (PI. CXXXII, 19, 20, 22-45) 

The exa^ purpose for which these pieces of bone and ivory were used is at present 
uncertain. At firil they were thought to be reAangular forms of dice* like the Roman w/f, 
but the fad that the markings are very commonly the same on all three or four sides hardly 
bears this out. Nor for the same reason could they be pieces of inlay. The only apparent 
solution is that some of these objeds at lead were used in a game of chance, such as 
throwing a number on the ground together and noting which way they lay.^ As will be seen 
in PI. CXXXIl, there is a considerable diversity in the shapes of these objeds. Some are 
rcdangular or square in sedion, in some cases tapering slightly towards one end (Nos. 23, 24, 
25. 29, 31, 38, and 45), and some are round (No. 44) ; these lad are very rare. Bones of 
triangular sedion are very common (Nos. aa, measuring 3-07 inches long ; a6, 27, 30, 35, 
37— 2-o6 inches long ; and 43). Nos. 28, 33, 36, 39, and 42 arc of peculiar shape, especially 
No. 28 (VS 2545) which is shaped like a leg and measures 2-65 inches long by 0*21 inch 
thick. Several examples have been found of this lad type. That No. 28 is not a piece of 
inlay is proved by the same pattern being incised on both sides. The thin edges of this 
piece arc marked with V-shaped lines. From House IX, VS Area. 

No. 34 (C 2004) is cubical like a die, and measures 0*55 by 0*5 by 0-5 inch. It has 
the same markings on all six sides. This objed may p>ossibly have been a piece used on 
a board-game, for the similarity of its markings prevents it being used as a die. 

These ivory or bone objeds vary considerably in size. Those found up to the present 
range in size from 1*65 to 3*25 inches in length. Mod of them show evidence of 
much wear ; their edges are rounded and sides highly polished with use. Cendant handling 
has darkened mod of them to a deep brown tint. The circular markings upon mod of them 
were made with a tubular drill, and from the clean way in which they are cut, the draight 
lines seem to have been made with a saw. Care was evidently taken to make the designs as 
regular as possible, and there is little difference between the designs on the various sides of 
any one piece, except in their proportions. Where a piece is very thin, the edges as a rule 
are undecorated, ^metimes, if there was sufficient space, the square cut ends of these objeds 
were decorated with one or two circles ; as a nile, however, the ends are plain. 

No. 23 (VS 2529) has three circles on each of three sides, one at each end and one in 
the middle. The murth side is decorated as shown in the illudration. No. 27 (HR 2514) 
is redangular in sedion and has three of its sides marked as in the illudration ; the fourth 
side bears only five simple circles. No. 29 (E 610) is square in sedion and has two difiEerent 
designs arranged in pairs on adjacent sides. This feature is rare, for as a rule the opposite 
sides bear the same design. La^y, No. 45 (C 2004), ^hich is rcdangular in sedion, has the 
same pattern on three sides, while the fourth is plain except for three longitudinal lines. 

It is, of course, conceivable that these lad four objeds were used as dice, either in a game 
by themselves or in conjundion with a board-game of some kind. Even so, there are only 
two dififerent patterns on each bone ; but further combinations could, of course, be made by 
throwing two or more bones together. 

Occasionally, these bones are found in pairs, though not always of the same shape and 
size, nor marked in the same way.* For indance. No. 27 was found with No. 31 in Fird 

> Stidu that were found aatocuted with a gaauBg-boaid in the tomb of Taumkbameo are «id to have had 
different values according to the waf they feB when thrown. For ilhiAratioiU d* diete objeds, tee //Adt. Lmi. Nmt, 
5ih Oct, 1929, p. $76. 

* That tlwic bones were tometunei nied in thieei a proved by the findiag of a let of thii aantber n tie IlX Am. 
All are much the nine lize and bear die nme marbt. 
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Street between Se6Hons A and B of the HR Area, at a depth of 9 feet below the surface ; 
and No. 34 was found with No. 45, which is entirely dissimilar in shape. Again, No. 23 and 
No. 24 were together, though of different size and differently marked. 

No. 41 (DK o) has loll one end. It now measures 1*4 inches long and is square in 
seftion. One end is pointed and there is reason to think that it was employed as an awl. 

A similar example of one of these Clicks being converted into an awl may be seen in No. 12 
on the same plate. 

Nothing quite like these objedfs is known in either Mesopotamia or Elam, but somewhat ComiMruom. 
similar ^icks have been found in Egypt, where they belong to the Firit Dyna^y.‘ 

The curious pieces of ivory shaped like a fish (PI. CXXXII, 19, 20, 32, and 40) 1 regard Flth^fomu. 
as being of verj' much the same nature as the Clicks ju^t described. They could hardly have 
been intended for use as amulets since they are not perforated in any way.* Their very high 
polish, showing that they had been much handled, precludes their having been once enclosed in 
a wrapping. Some very similar fish, also carved in ivory, have been found in a royal 
burial at Nagadeh in Egypt,* and may have been placed there as a food offering. There 
is no evidence, however, that these model fish were used for that purpose in ancient Sind. 

No. 19 (C 2164) measures 2-58 inches long and 0-25 inch thick. One side is rounded 
and the other flat. The eye and scale markings are filled in with a red paint. Level, 8 feet 
below surface. Room 5, Block 8, Sedion C, DK Area. 

No. 20 (E 628) is 2-58 inches long and 0-24 inch thick. It is rcftangular in seftion 
with slightly rounded angles. Scale markings are filled in w'ith red paint. Level, 6 feet 
below surface. Trench E, DK Area. 

No. 32 (DK 2736) measures 3-24 inches long. Rectangular in section with slightly 
rounded edges. The eye was marked with red paint and the scales in black. Level, 6 feet 
below surface. Room 10, House IV, Block 2, Seftion B, DK Area. 

No. 40 (DK 7) IS 1-78 inches long by o 12 inch thick. White deposits in the incisions 
on this fish suggest that the eyes and scales were filled in with white paint. 

It should be observed that the markings on these fish are the same on both sides. No. 19 Murldnc*. 
could possibly have been used to mark the moves in a board-game, as its sides are differently 
shaped. The remaining three fish, being cut from flat pieces of ivory, have identical sides. 

All these objects (with the exception of the fish) arc common at all levels except the end 
of the Late Period. 


Gamesmen or Amulets (PI. CLIII, 16, 19, 20, 21—3, 26-33 > CLV, 11-25) 

That some form of game or games played with pieces was common at Mohenjo-daro Bourd-game*. 
is proved by the great number of gamesmen that have been found.* The materials of which 
these pieces are made are comparatively few. In order of popularity they arc—faience, 
pottery, shell, marble, agate, slate, and ileatite. 

No. 11 in PI. CLV is made of black marble and comes from Room 88, Block 9, L Area. Detail*. 

No. 12 is beautifully made of agate, and was unearthed in the chamber south of No. i. Block 8, 


* Petrie, OijeSs of Daily Use, p. 52. 

* Amulets, however, are by no means always perforated they are commonly earned on the person wrapped, it may 
be, in a piece of cloth or even loose in the pocket —[Ed.] 

* de Morgan, La PrihtHoirc Qntntale, t ii, p 203, fig. 251; 

* Sec, however. Chap. V, pp 60-2. It is by no means rertain that these objefts were gamesmen The larger ones 
could certainl7 not have been such, as they arc much tcx> heavy—[E d.] 
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Inlay. 
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Seftion C, DK Area. No. 13 is of faience and was found in House XXIII, Block 4, VS Area. 
No. 14 is faience, and comes from the chamber wcit of No. 2, House XIII, Block 4, Seftion B, 
DK Area. No. 15, of white limeftone, was unearthed from Room 114, Block 6, L Area. 
No. 16 is made of green slate and comes from House X, Block 2, VS Area. No. 17, of shell, was 
recovered from House XIV, Block 2, VS Area. No. 18 is well made in faience and was taken 
from Block 2 of the Southern Buildings Scdlion. Nos. 1 9 and 20 arc of faience; the former was 
found in Chamber 18, House IV, Block 2, Section B, DK Area. No. 21 is pottery and came 
from Room 59, House LIX, Block 8, HR Area. No. 22 is cut from a piece of agate, and 
Nos. 23, 24, and 25 are made of pottery. Of the laft three, No. 23 was found in 
House XVI, Block 2, VS Area, and No. 24 came from Chamber 6, Block 2, Sedlion C, 
DK Area. 

Nos. 23, 24, and 26 are especially intereifing in that they are decorated. The firft 
two are coloured white and red, evidently with the idea of imitating decorated carnelian. The 
third is more elaborate Aill ; it is painted in red and black on a cream ground, the hatched 
lines in the illustration denoting red. Its base is slightly concave. No. 21, also of pottery, 
is painted dark brown to imitate some kind of ^one. 

The majority of these pieces are exceedingly well made and finished. In many cases 
those made of faience ^ill retain their original colour to a certain extent, in some cases green 
and in others blue. All the pottery and faience pieces were made in a mould. 

No. 16 in PI. CLIII is well made of light-red pottery coated with a red wash, and its 
smooth flat base shows signs of wear. It is i'9 inches high and i*6 inches in diameter at 
the base. 

No. 19 (SD 893) is also well made. Its base has been rubbed flat on a hard subilancc. 
It is 2 inches high and 1-05 inches in diameter at the base. Found in Block 2 of the Southern 
Buildings Seflion at a level of 5 feet below the surface. 

The cone-like shell objefts illustrated in PI. CLIII, 21-3 (HR 5539), may possibly 
also be gamesmen. The three were found together, and average i'9 inches in height and 
I inch in diameter. Level, 3 feet below surface. Court 36, House LXII, Block 8, HR Area. 

No. 26 (VS 1192) is also illustrated in PI. CLV, 16. It is carefully made of green slate. 
l.evel, 3 ft. 9 in. below surface. House X, Block 2, VS Area. 

No. 27 (VS 2622) is made of steatite and stands 1-05 inches high. It has a hole in its 
base, 0-65 inch deep and o-1 inch in diameter. The decorative grooving is so regular that 
one suspeds this piece to have been turned on a wheel. Level, 7 ft. 8 in. below surface. 
House XXII, Block 4, VS Area. 

No. 28 (HR 4480) is made of faience, now light green in colour. It is i-2 inches high, 
with a flat base o- 7 inch in diameter. It is well made, but the grooves are slightly irregular 
and were once filled in with a pladic inlay. Level, 2 ft. 6 in. below surface. Room 30, 
House LXI, Block 8, HR Area. 

No. 29 (VS 3) is also illudrated in PI. CLV, 22. It is of agate and somewhat roughly 
made. Level, 2 ft. 6 in. below surface. 

No. 30 (DK 1554) is of shell. There is a hole in the centre of the flat base, 0'65 inch 
deep and 0 2 inch in diameter. This piece is i inch high. Level, 8 feet below surface. 
Chamber 9, Block 2, Sedion C, DK Area. 

No. 31 (HR 4395) is of padc and shows traces of yellow on its surface. It is inches 
high and 0 65 inch in diameter at the base, in which there is a round hole, 0-7 inch deep and 
0-25 inch in diameter. This piece, which is moulded, is covered with an irregular trefoil 
design. In one place, as shown in the illudration, a cross with a linear filling is incised upon 
it. Level, 4 feet below surface. Passage 20, House XVIII, Block 4, HR Area. 
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Nos. 32 and 33 are also illustrated in PI. CLV, 23 and 25, and have already been 
described. 

The two regular tetrahedra illustrated in PI. CLIII, Nos. 40 and 41, arc very similar Tetrahedral 
to objeds from both Kish and Ur, except that the Mesopotamian specimens that I have seen, forme, 
though of the same form, have rounded corners, frequently decorated with a small spot of 
inlay. At Kish and Ur ^ these curiously-shaped gaming men arc of extremely early date 
and belong to the prc-Sargonic period. Though the examples from Mohenjo-daro arc not 
decorated in any way, they can, from their shape, be fairly compared with the specimens 
from Sumer. If they were not used as gamesmen, it would be difficult to find another 
satisfadory purpose for them.* 

No. 40 in PI. CLIII (SD 2880) measures o 94 inch along each side. It is coated with Dwcrii»tioi». 
a now green-coloured glaze. The blackening of the latter in some places is due to 
overfiring. Level, 3 feet below surface. 

No. 41 (C 46) is made of white limedonc. It measures 0-75 inch each way and its 
corners are slightly rounded. Level, i ft. 6 in. below surface. Chamber 6, Block ii, 

Sedion C, DK Area. ' 

Both these objeds show evidence of considerable wear, especially at their edges, Evidence of 
suggeding that they were used on a hard surface. No particular polish is observable ; the wow. 
fird example, being glazed, has a naturally smooth surface. 

The poorer people used gamesmen made of pieces of potsherd roughly rubbed into Pottery 
a suitable shape. The board on which these pieces were used was probably roughly marked gonw*”**®* 
on the ground, either in the form of squares or small holes scooped out in the dud. With 
such a board and pieces a game could be played almod anywhere, as the materials for it were 
always to hand. 

We have not yet been fortunate enough to learn for what game these pieces were made. 

As, however, not more than three gamesmen of identical form and material have as yet been 
found together, there is reason to think that comparatively few were used, unless, like chess¬ 
men, the pieces differed slightly to show their rank. Of this, however, we have no evidence. 

The boards upon which the pieces were moved were probably of wood and have, therefore, 
perished.® The playing boards that have been found in Egypt and Mesopot-amia all have 
a small number of squares, on which only a few pieces could have been used. The two 
very early boards, one of dumb-bell shape and the other square, that have lately been found 
by Mr. Woolley at Ur, have twenty and twelve squares respedively. * 

Gamesmen of this kind are found at all levels, except those of tetrahedral shape which 
are of very early date. The evidence at present is insufficient for us to say that certain shapes 
were confined to certain periods. 


Absence of Model Boats 

Up to the time of writing we have not found any models of boats at Mohenjo-daro or 
Harappa. Pottery boat-models are fairly common in Mesopotamia from the earlied times, 
and also in Egypt. In all probability, the Indus anciently, as now, allowed of a certain 
amount of navigation, though, as on all rivers of its type, navigation mud always have been 
very difficult, owing to shifting sand-banks and the changing of the river’s course. Albeit, 

^ Anttquarits Journal^ vol. vm, p. 20. 

* The;' laay, perhaps, aho be compared with the four-sided pyramidal gamesmen found at jemdet Nasr. 

* Bricks have since been found marked with squares and holes, which were almoff certainly used for a game. 

* Antiquanes Journal, vii; University of Pennsylvania, vol. xix, No i,pp. 2oand2i 
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however, that we have found no model boats nor any indication that boats were used, there is 
every reason to think that the people of Mohcnjo-daro mu^l have been well acquainted with 
shipping and that they made use of the river for purposes of trade, 

MotIH Chairs (PI. CLIV, i and 4) 

Despite the faft that wooden articles have almoft invariably perished, we know the 
shape of the wooden chairs in use during the Indus Valley period from the fortunate discovery 
of the two model chairs in pottery illuftrated in PI. CLIV, 1 and 4. 

No. I (VS 1731). The scat of this model measures 2-25 inches long by 1-5 inches 
wide, and the whole chair stands 2-75 inches high. The back of the seat is supported by 
a ftrut. The one leg of the scat is notched—possibly a rough attempt to represent carving 
or moulding. This model, of which part of the base is missing, is rather roughly made of 
light-red ware and has no slip. Level, 4 feet below surface. Court of House XXVII, 
Block 6, VS Area. 

No. 4 (HR 6029) has a slightly curved seat measuring 2-5 inches long by 1-3 inches 
wide. It ftands 1-85 inches high. As in No. i, the back of the seat has a ftrut. This 
model is also perfeft except for one end of its base, and it is made of a light-red ware coated 
with a grey slip. It was found in Room 87, House IX, Block 2, HR Area, and is 
assignable to the Intermediate Period. 

There is no doubt that these two objefts arc toys ; from the roughness of their make, 
they appear to have been the handiwork of children. These chairs perhaps explain the seated 
position of some of the pottery figures (PI. XCV, 19) ; and we may reasonably conclude 
that the children of Mohenjo-daro were as fond of doll’s parties as is the child of to-day. 

The heavy clumsy appearance of these chairs strongly suggefts that they were cut from 
one piece of wood, like many of the African flools of the present time. They may have been 
used mainly for ceremonial purposes. 

NOTE ON BIRD-CHARIOTS IN INDIA, EUROPE, AND CHINA 
(jSy N. G. Majumdar, 

In the "Journal of the Royal Anthropological InHitute, 1920, pp. 153-8, Professor C. G. 
Seligmann drew attention to the “bird-chariots" that occur in Chinese art during the Han period 
(206 B.c.-A.D. 220), and Elated that they " are not Chinese in origin, but were derived from 
the bird-chariots of the later Bronze Age of Europe Precisely the same conneftion was 
suggested also by B. I.aufer in an article published in the Boas Anniversary Volume (New York, 
1906). Professor Seligmann has since published another article on the subjeft in the 
aforesaid Journal ior 1928, pp. 247—54, in which he points out that the bird-chariot occurs 
in China also in the third-fourth century a.d., and in modern times in Japan and Siberia. 
By Chinese artists th? bird-chariot is treated as a decorative clement, as in the case of a vase 
in the Viftoria and Albert Museum representing a mythological bird supported at the side 
by two wheels. Often there is an additional bird, but of a smaller size, that takes its place 
on the back of the bird to which the wheels arc attached. In the European examples the 
bird is mounted on the wheels, and as in some of the Chinese examples, a smaller bird is seen 
perched upon it. But the bird-chariots of Europe arc dated between 1300 and 900 b.c., 
whereas the Chinese ones are not older than %oo B.c. Therefore, it docs not seem plausible 
that the latter should have originated from the former, and we are thus compelled to look for 
another source. 
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In India terra-cotta bird-chariots have been discovered at the prehiilonc sites of 
Mohenjo-daro and Harappa which belong to a date much earlier than 1300 b.c., and they 
seem to be the earliest of their kind yet known. In these specimens‘ the bird is pierced at 
the sides by a hole to take a pair of wheels and there is another hole below the neck evidently 
to pass a string by means of which the bird could be drawn. It will be seen that the idea of 
the chariot in the case of the Indian as well as Chinese specimens is the same. But the gulf 
of time between them is too great to enable us to imagine that the prototype of the Chinese 
bird-chariots are those dug out in the Indus Valley. The type of the bird-chariot as found 
in the Indus Valley examples appears, however, to have survived down to the hi^oric period 
in India. Thus, terra-cotta birds pierced with holes for wheels have been discovered 
at sites which are pofterior to the Christian era, as, for in^Iance, at Basilrh in the 
Muzsiffarpur 'D\^n6^ of hih^T (j^nh^gologica/Survey Report, 1903-04, p. 98, and PI. XXXIX, 
fig. 7).® The obje6l illustrated in the aforesaid Report is similar to those from Mohenjo-daro 
and HarappS and belongs probably to the Gupta times. In view of the close communication 
between India and China that was e^ablished during the Han Period, the mo^l likely theory 
seems to be that the bird-chariot as a toy was introduced into China from India rather than 
from Europe of the Bronze Age. As to whether Bronze Age Europe was dependent on 
the Eail, especially India, for the conception of its bird-chariots, is a que^lion that cannot 
be decided in the present ^ate of our knowledge. 

> Cf, for example, PI. CLIII, 24. 

* Dr. Th. Bloch was ol opinion that the holes at the sidci were mtenJed to fix the wings Since then a number of 
terra-cotta rams pierced with similar holes were found at the tame site and Dr D B Spooner suggested that the 
holes were meant for fixing wheels.— Archaolegical Survey Refort, 1913-14. p 170, No 432 
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C ONSIDERING that the elephant is so commonly portrayed on the seals, ftrangely 
few ivory objefts have been found at Mohenjo-daro.^ That the salty nature of the 
soil is not responsible for this scarcity of ivory is proved by the faft that, if it is not 
allowed to become alternately wet and dry and is well packed with earth, this material will 
survive when seemingly harder materials perish. 

The ivory plaque shown in PI. CXXXII, lo (L 375) is, however, much decayed owing 
to its position juft below the surface of the ground. It is i-8 inches long by i-oj inches wide 
and 0-4 inch thick, but there muft be about one-half missing ; the circular device was probably 
in the middle with another figure on the other side. 

On the obverse there is a male figure facing to the left with hands on hips. He is 
represented, in faft, in exaftly the same attitude as are the human figures amongft 
the piftographs on the seals.® The same curious position of the arms is also seen in many 
of the figures on archaic seals from Susa.» This figure wears a close-fitting cap with plumes 
at the back and a short loin-cloth, and carries what may be either a bow or a quiver of arrows 
on its back. The nose is prominent and the eye elongated, like the eyes of some of the ftone 
ftatues (Pis. XCVIII and XCIX). 

In front of this figure is a circular device which may once have contained an inscription, 
but its surface is very worn and the inserption, if any, has disappeared. 

In several places, especially at the back, this piece of ivory shows evidence of having 
been sawn into shape. The carving of the figure and of the circular device before it is 
exceedingly rough ; no attempt was made properly to round the limbs. It is probable that 
the tool used was a narrow chisel. The back of the plaque is flat and undecorated, except 
for some roughly scored lines at unequal diftances, which, if this be a piece of inlay, would 
have served to key it in its place. 

This plaque was found in Chamber 104 of the L Area together with three seals 
(Nos. 304, 341, and 382) and the copper blade-axe illuftrated in Ph CXXXIX, 5. In its 
vicinity several gold-capped beads were found, exaftly similar to the pendants in the ftring of 
beads No. 4 immediately below the six-ftringed bracelet in PI. CXLIX, and also^ small 


1 The few that are found arc moAly caiting fticka, handles, etc., such as are illuftrated in PI. CXXXII, 
15,17,22-45. 

* See Nos. 18, 38, 101, iii, etc., in this work. 

* Mim, Dll. in Peru, t. viii, p. ri : t. xvi, pi. xxiii. 
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pottery jar of the same shape as Nos. 6 and 7 in PL LXXXI. Only the northern and casern 
walls of Chamber 104 remain, and they belong to the Late Period ; this plaque and the 
objects associated with it muft, therefore, be dated to that period. 

Other ivory objefts are illuftrated in PI. CXXXII, 7-8, 11-13, 15, 17, and 19-45, Ivory sticks, 
some of which are described in Chapter XXVII on Toys and Games. Their exart purpose is 
unknown. As mort of them are ornamented on every side, they cannot be pieces of inlay ; 
and the fart that the greater number of the longer pieces bear the same device on each side 
proves that they could not have been used as dice. They may, however, have been used in 
some other form of game or as a means of divination. 

Among these ivory objerts found at Mohenjo-daro should be noticed the two combs Combs, 
illurtrated in PI. CXXXII, 13 and 21, and the two ivory handles in Nos. 15 and 17 of the 
same plate, of which the latter is exceptionally well carved and finished. 

The five ivory cylinders shown in PI. CXIV, 529—33, are the only ones that have been Cylinders, 
found. As they are all inscribed, there is a possibility that they were used as seals. No 
other use can at present be ascribed to them. They cannot be broken hair-pins inscribed 
with their owner’s names, as they never had any points.* Experiment has proved that they 
would serve well enough as seals. 

Hair-pins, awls, etc., of ivory are also very rare. The few that have been found arc 
illurtrated in PI. CXXXII, 3, 7-9, ii, and 12, and they are fully described in Chapter 
XXIV on Household Objerts, Tools, and Implements. 

Shell 

The people of Mohenjo-daro were fortunate in having in shell a material which is in Superiority of 
some ways superior to ivory, although its brittleness makes it more difficult to work. The »b«U. 
supply of shell was inexhaurtiblc, whereas ivorj’ was not so easily procured. It is, indeed, 
possible that the only source of ivory was the discarded tusks of elephants. If this animal 
was sacred, as seems probable by its frequent occurrence on the seals, sometimes with and 
sometimes without the cult objert before it, it might not have been considered lawful to hunt 
it for cither its meat or ivory. If this, indeed, was the case, it would sufficiently explain the 
comparative scarcity of ivory objerts. 

In the manufarture of articles of shell the people of the Indus Valley civilization were Profideucy. 
extremely proficient. In this respert they resemble the inhabitants of early Babylonia.* The 
extensive use of shell for ornaments and, in particular, its use in the manufarture of cylinder 
seals has been adduced as a proof of the entry of the Sumerians into Babylonia from the south, 
but there is every likelihood that the Sumerians, even if they did not already know the art 
of shell-working, found the craft well ertablished in the country of their adoption. 

Shell-working is rtill extensively prartised in India and a full report of the methods 
employed may be found in one of the Memoirs 0/ the Asiatic Society of Bengal.^ 

At the present day, the shell used in the manufarture of bangles is the sacred Indian Spede* o( shell. 
iank^ or conch (Turbinella pyrum Linn.), mort of which comes from the Gulf of Mann 3 r 

* We have lately found two undoubted cylinder-seals, both made of Aeatitc and of the shape that is usual in 
Mesopotamia and elsewhere 

* In the manufadure of shell Inlay, however, the people of Mohenjo-daro were not so adept as the Sumerians. 

In India, we do not find the wonderful figures carved in this material that we find in Sumer Possibly the people of 
Mohenjo-daro used wood as their chief medium of expression; and this material would have had no chance whatever 
of survival in the damp soil of this site. 

* By James Homell, vol. iii, 1910-14. 
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between India and Ceylon. It is said that frequently 4,000,000 to 5,000,000 of these shells 
are imported into Madras and Calcutta in a year. 

Moft of the shells that have been found at Mohenjo-daro are, however, of another 
genus {Fasciolaria trapezium Linn.), though one specimen of 'Turhinella pyrum has been 
recorded by Colonel Sewell. A single specimen is also recorded of Turbinella pyrum^ var. 
fusus Sowerby, as Colonel Sewell explains in Chapter XXXI on the Animal Remains. It is 
probable, therefore, that the people of the Indus Valley civilization obtained their shells from 
a number of places along the coa^I of India and the Persian Gulf. 

It is noteworthy that the shell of the pearl-oyfter was not used for any purpose 
at Mohenjo-daro, despite the beauty of this material and the faft that it is common in many 
parts of the Persian Gulf, The Sumerians made frequent use of mother-of-pearl for their 
inlay ; it seems, indeed, to have been as common with them as the lank shell, especially in 
the pre-Sargonic period. 

The method of preparing the lank shell in modern India is interesting. According to 
Mr. Hornell, the columella is extradted by sawing off a slice of the lip and then breaking 
down with a hammer the septa connedting it with the walls of the shell. The apex of the shell 
is then smashed and the columella freed. This leaves a hollow tubular piece of shell 
which can readily be sawn into bracelets. 

The iron saw used in India at the present day is worked by hand and is of deep crescentic 
form with a horn at each end of the upper edge.^ The thickness of the blade is 2 mm., except 
for a distance of i inch from the cutting edge, where it is thinned down to a thickness of 
0-6 mm. The teeth of the saw are extremely minute, and dentate in form inftead of serrate. 
The upper edge of the saw is reinforced by a piece of iron piping, whose weight doubtless 
assists in the cutting. The saw requires frequent resharpening owing to the hardness of the 
shell, but this process does not take very long. Mr. Hornell remarks that shell-slicing calls 
for the possession of a highly trained eye, perfeft steadiness of hand and arm, and an iron-like 
capacity to sit for long periods in a position of great discomfort. On an average it takes 
4I minutes to saw once through a shell. 

After a section has been sawn off the inwardly projefting beak, which is the remnant 
of the septum between adjacent whorls left after removing the columella, has to be chipped 
off with the greatest care ; this part of the ring is its weakeSl point. A sharp-edged hammer 
is used for the purpose. 

The rubbing down of the inside of the segments is done with a wooden spindle coated 
with fine river sand embedded in lac, several segments being smoothed down at Ae same time 
by a to and fro movement. All that then remains to be done is to polish the outer surface 
and to engrave it, if required, the tools used for this purpose being drills, files, and small saws. 

The manufacture of shell articles was evidently carried on in certain parts of the L Area 
at Mohenjo-daro. We found no less than thirty-five shells in Chamber 44 ; eleven shells 
in Chamber 53 ; fifteen shells in Court 69 ; twenty-four shells in Space 70 ; and twenty- 
three shells in Chamber 27, as well as smaller numbers in other parts of the area. Moil of 
these shells were whole, but from some the columella had been removed, and from the condition 
of the latter it is clear that the columella was detached from the walls of the shell by means of 
a hammer, juil as is done at the present day. ^ 

At Mohenjo-daro praCtically the whole of the shell was utilized. The walls were used 
for bangles, both wide and narrow, and the columella for making beads. For the simpler 
forms, such as disc-shaped or cylindrical beads, the columella was simply sliced up with a saw ; 


The bronze saw pifhired in PI. CXXXVII, 7, of this work may well have been used for cutting shell. 
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for the more elaborate beads a considerable amount of shaping by other means was required 
after they had been sawn off. The columella was also used for making pieces of inlay work, 
which required considerable skill, especially in the fretting of the designs, which is a moil 
difficult task with such a very brittle material. 

In PI. CLVI, 20 and 21, two of these iank shells arc seen with their columella: lying 
beside them (Nos. 22 and 23) ; and a smoothed columella with several partially finished 
beads may be seen in Nos. 15 and 24 on the same platc.^ 

The shell dippers illuilrated in PI. CI.VI, 26—9, muil have taken up a large part of the Dipper*, 
shell for their manufacture, the smaller ones being made from small shells, and the bigger 
ones from those of larger size.* 

In PI. CI.VI, II (L 781), a shell objeft of unknown use is illuitrated, which measures 
1-7 inches high. This objeCt seems to have had another piece of shell fitted to it, for it has 
a slanting and somewhat roughly finished back, with a vertical channel scooped in it measuring 
0*25 inch wide. There is a lightly incised herring-bone pattern around the base of the objeCt, 
and each of the exposed sides bears an incised pattern, as shown in the illustration. This 
object may possibly be part of the head-dress of a small ftatue. It was found in Chamber 4 
in the L Area juit below the surface of the ground. 

Shell Inlay (PI. CLV, 26-42 and 44-67 ; PI. CLVI, i, 4, and 12) 

The shell inlay illuitrated in Pis. CLV and CLVI, No. 12, gives the reader a very good Curvatur*. 
idea of the capabilities of the shell-cutter at Mohenjo-daro. Moit of the circular designs 
muit have been cut from the columella of the shell and were limited in size by its diameter. 

Others of the designs were cut from the wall of the shell, but these pieces, if large, suffer from the 
disadvantage that its natural curvature rendered them barely flat enough for inlay work. 

In the smaller pieces, where thinness does not matter, this difficulty could be overcome by 
rubbing down one or both surfaces ; but in the larger pieces this process involved the risk 
of fraCIure. 

It is not yet known how these pieces of inlay were fretted out, for we have not found Frettuf. 
an unfinished specimen. There arc three possible ways :—by means of a small chisel or 
burin, by means of a fine saw, or by means of a drill. The third method would certainly 
have been the simple^. Yet the edges of moft of the pieces of inlay show marks that might 
have been made by either a file or saw. Possibly, when the shape of the piece had 
been outlined with the drill, a fine saw was used to complete the cutting and then a file to 
smooth the edge.® 

In moft of the simple designs the outer edges of the pieces of inlay, whether of faience BewUad flilgM. 
or shell, were slightly bevelled for keying. In the more complicated pieces, this bevelling 
was unnecessary ; there was enough surface without it to hold the inlay in place. 

The thickness of these pieces of inlay varies considerably. Some of the smaller pieces ThickiMu of 
are as thick as, or even thicker than, the larger pieces, chiefly because it was unnecessary inlay, 
to rub them down to reduce the curvature as in the case of the larger ones. In addition, 
the cement in which they were set amply allowed for variation in the depth of the pieces of 
inlay which average from o-1 inch to 015 inch in thickness. 

Owing to the fa£l that wood perishes in a salty or damp soil, no pieces of furniture have Bitumen 
been found with the inlay itill in position. In early Babylonia the method usually adopted cement, 
in inlay work was to press the pieces into a cement of bitumen, whose dark colour contracted 

* The smoothed down columella illuitrated in No. 15 lias been notched for slicing 

* Murex {chtcerrus) ramosui, Linn. 

* Even a fine wire coated with an abrasive could have been used for this purpose. 
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well with the white of the inlay. Possibly the same technique was sometimes adopted at 
Mohenjo-daro ; we have evidence that bitumen was known there since this substance was 
used to line the inner wall of the Great Bath.‘ As in early Babylonia, the use of shell inlay 
was perhaps not confined to the adornment of wooden articles, but was extended to ftone 
and for the inlay of the eyes of ^fatues, as in the one illu^rated in PI. XCVIII. 

PlMtar cemMit. In the angles of the piece of inlay figured in PI. CLV, 48, traces of a white sub^ance 
were found that sugge^ that this particular piece, at all events, was laid in plafter. The 
surface of the latter would probably have been coloured to make a contrail with the cream 
tint of the inlay itself.® 

Petals. Nos. 26—8 in PI. CLV, which average 0-15 inch in thickness, are very common shapes 

and evidently formed part of a floral design ; they probably represent the petals of a flower. 
The incurved end of No. 27 suggests that it was once laid againft a circular piece of inlay, 
which may have formed the centre of the flower.® It is hardly likely that the centres of these 
petals were left hollow; like the inlay in PI. CLVI, 12, they were probably filled in 
with other pieces of shell of cxaAly the same shape, but smaller in size. No. 30 is moft 
unusual ; indeed, it is the only piece of this shape that has yet been found. It, too, probably 
formed part of a floral design. No. 27 was found in Room 34, House XXVIII, Block 5, 
Seftion B, HR Area, and No. 28 in the direct between Blocks i and 2, Seftion B, DK Area. 
No. 30 comes from Room 87, House IX, Block 2, Seftion B, of the same Area. 

Stepped Nos. 31-3 in PI. CLV, which are all of shell and an average thickness of 0-2 inch, 

illustrate a design which is very common, especially in the L Area. As they are generally 
of large size, these pieces were usually cut from the walls of the shell instead of from the 
columella. Curiously enough, this design does not appear on any of the painted pottery 
of Mohenjo-daro, though it is frequently found on the modern painted ware of Sind. The 
motif No. 33 is exceedingly common on the painted pottery found by Mr. Hargreaves at 
Nal in central Baluchistan.® The shape illustrated in No. 32 has also been found on a piece 
of pottery from Nal.® It is also incised on a ftone vase found at Bismya, but it is an open 
question whether the design docs not in this case represent a ziggurat or temple-tower.® 
Very much the same design is found on some of the painted pottery from Anau in 
Turkestan,’ and what appears to be a variation of the same motif occurs on painted ware of 
the Fir^t Period of Susa.® It is unknown, however, on the painted pottery of Jemdet Nasr, 
nor do I know of its occurrence on any other pottery from Mesopotamia. Both Nos. 32 
and 33 came from Chamber 15 of the Great Bath Building, and No. 31 from Chamber 53, 
Block 2, L Area. 

CroM Nos. 34 and 35 in PI. CLV, which are also of shell and are o-o8 inch thick, are allied 

to the three pieces of inlay juil described. Each is made up of two pieces, one inside the other. 
They were found amongst a number of other pieces of inlay in House 9 of Sedtion B of the 
HR Area at a depth of 4 feet below the surface. As the walls of this house belong to the 
Intermediate Period, this inlay muif also be of that date. The form of cross shown in No. 34 

' Chap. Ill, p. 25. 

® We have now positive evidence that plaAer was frequently used to hold inlay and that its surface was coloured 
red. This plafter is generally gypsum. 

® Compare in shape the pieces of cryAal inlay from a Minoan medallion of M.M.l. period. E'nxa,*Palace of 
Mtnos, vol. 1, p. 470, fig 337. 

* Mm. Arch. Surv. Ind, No. 35, pL xvii, fig. 48. ® Ihii., pi. xviii, fig. 9. 

* Banks, Bimya, p. 242. Compare also fig. 137, t. xii, and pi. vi, t. xvii, in Mint. Dil, tn Pent. 

’’ Pumpclly, F.xplorettons tn TnrktBan (1904}, vol. i, pi. 35. 

® M^m. DU. tn Peru, t. xiii, pL v, fig. 9; pi. vi, fig. 5; and pi. viii, fig. 6. 
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and again in PI. CLVI, 12, also occurs on the bezel of the silver ring seen in PI. CXLVIII,13. 

With arms of equal length, the motif is known on the pottery from Susa ‘ and also on seals 
from that place.® In some cases, both on the pottery and seals, the resemblance is rendered 
closer by there being one cross Inside another, as in No. 34.*’ * 

This cross design also occurs on a painted potsherd from Harappa. It has not yet been Foragn 
found on the painted pottery of Mesopotamia, but on Kassite seals it is very common indeed, ewimi»Ie» f»f 
both with and without the central cross.'^ It does not appear on the pottery of Anau. motif. 

Equal armed crosses are, of course, known in many parts of the ancient world, but, as 
far as I can discover, it is only in early Crete, Babylonia in Kassite times, EUm, and India 
that representations occur of this double cross.* In Crete this cross, as well as a plain one, 
appears in M.M. Ill, the former as a piece of faience inlay and the latter in marble." 

On the pottery of Susa, another form of cross, the patt^c, seems in some cases to be 
allied with the one under discussion ; the plainer cross tends to approach to the pattde form, 
as if the jar painter were not quite certain in his mind what particular form of cross he intended 
to draw. Indeed, one form was probably derived from the other, and the patt^e form is 
probably the older, as it is so common in the earliest period of Susa. 

The design of Nos. 36 and 37 (PI. CLV), which are both of shell, is fairly common at RoaettM. 
Mohenjo-daro and is found on some of the seals of the adjacent countries. Here we may have 
an early form of the rosette that was used as a decoration in the early as well as the late periods 
of Persia, Mesopotamia, including Assyria, and Egypt.* Such a simple design may well, 
however, have been invented independently ; no doubt it was derived from one of the 
Compositae. No. 37 was found in the Great Bath at a level of 3 feet below the surface of the 
ground, and No. 36 in Chamber 13 of the same building. 

Nos. 38-47, which range in thickness from 0-15 to o-2 inch, are all variations of the Heut-«luip«d 
same motif. With the exception of No. 43, which is of faience and was found in the Great Bath 
building, they are all made of shell. No. 38, from Enclosure 50, Block i, L Area, is of especial 
intercift, as its centre has not been fretted out, though otherwise it appears to be finished. I 
do not know of its occurrence outside India, in either its simple or more complex form, unless 
it be the same motif that occurs at Knossos and is said to represent the seed-vessel of the 
silphtum, an umbelliferous plant which is supposed to be extinct, but “ whose nearest 
available comparison is said by Evans to be supplied by the narthex of north Kashmir 

Very much the same device is seen on the side of an antelope on a copper tablet Animal 
(PI. CXVIII, 3), and also on a rhinoceros (PI. CXVII, 7). Represented as it is on animals mnrkingt. 
of two separate species it cannot be intended for a natural marking. Perhaps this symbol 
was painted on the living animal as a decoration, as are the various painted devices that adorn 

‘ Mfm. Dil. €H Pent, t. xiii, pi 11, fig i ; pi. vii, fig. i ; pi xv, fig 4; pi xxi. 

• Mim. Dil. en Perse, t. xvi, pi. vi, fig. loi, and pi. xxi, fig. 314; t. viii, p. 5, fig. 9 ; p. 10, fig 20. 

• Mim. Dil. en Perse, t. xii, p. 94, fig. 65, and p. 91, fig. 42. 

• According to Herzfeld this cross motif is found on painted pottery in Iran as late as zooo b.c. IlluUrated London 
Netas, i9t June, 1929, fig. ii. 

• Ward, Cylinder Seals of IVenem Asia, pp. 184-92. 

• But see Mem. Arch. Sure. Ind, No. 37, pi. xvi, DN d. a8, for an example of this motif Irora northern 

BaiflchiAln. 

’ Evans, Palace of Mtnos, vol. 1, p. 515, fig. 375 It is possible that the motif was introduced into the Weft 
from Elam by the Kassitea. 

• It is found in the Firft Dynaily of Egypt and in inlay work from the royal tombs of U r. 

• Evans, Palace of Mtnos, vol. 1, pp. 284-5. Sir Arthur Evans points out that the motif, as well as occurring 

in the Knossitn signary, is also found on coins of Cyrene, for which also see reference above The resemblance is 
especially close to the markings on the two objefts piftured as Nos. 10 and ia in PI CLVll of this work 
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ftate elephants in India at the present day. With it may be compared the trappings (?) on 
the withers of the so-called unicorn on the seals. 

No. 44 was unearthed from Room 14, Block 16, Seftion C, DK Area, and No. 47 from 
Room 7, Block 2, Sedfion B, DK Area. 

Nos. 48-51 are all circular motifs with their interiors fretted out in various ways. The 
same design that is present in Nos. 48 and 49 is also seen on some of the N 3 l pottery,* but it 
does not occur on the painted pottery found by Sir Aurel Stein in Northern Baluchi^ISn and, 
as far as I can ascertain, it is unknown in both Susa and Mesopotamia.® In Crete the pattern 
occurs on a gaming board dated to the M.M. Ill period.* The same motif is seen on the 
faience nose-ornaments illustrated in PI. CLII, 7, 8, and 14.* There seems a possibility, 
however, that this design may have been derived from the cross enclosed in a circle that is 
seen on some of the pottery of the Fir^ Period of Susa.* If the cross itself be removed from 
the Susian designs a motif very much like Nos. 48 and 49 is left. No. 50 is 
especially elaborate and is the only example of this design that has been found. Like the 
rc^ of the inlay it is made of shell. No. 51, of shell, was found in Chamber 41, Block i, 
of I. Area. No. 48 came from Chamber 14, House I, HR Area. 

Nos. 52, 54, 55, and 56 arc pieces of shell inlay that probably once formed part of 
a complicated design. No. 53 is perhaps unfinished, though it could have been used in 
its present ^late. No. 54 originally fitted inside No. 55, in which position it is shown in 
PI. CLVI, 12. No. 58 is a simply cut piece of shell, very similar in form to some pieces of 
ivory (?) that were found beneath the foundations of a temple at Susa.* The same simple 
motif occurs repeatedly in a painted planter frieze in a palace at Nimrud.* The design, 
however, is so simple, being either a square or in some cases a reftangle with incurved sides, 
that its use in several different countries need have no significance. The lozenge-shaped 
piece of inlay (No. 57) was unearthed from Chamber 51, Block i, L Area, and No. 5^, which 
was associated with No. 44, came from Room 14, Block 16, Sedtion C, DK Area. 

That No. 61 was cut from the walls of a shell is evident from its curvature. It is clearly 
a leaf that once belonged to a floral design. I found exactly the same shape, but smaller, in 
a very early level at Kish. This same pattern is also extensively used in Syrian mother- 
of-pearl inlay at the present day. From the northern end of Firil Street, HR Area. 
Level, 10 feet below surface. 

Nos. 59 and 62 are simple pieces of shell inlay, but No. 60 is of uncommon shape and 
very closely resembles some small pottery amulets found at Harappa, which seem to be peculiar 
to that place as none have been found at Mohenjo-daro. This la^l piece was recovered from 
the lane between Blocks 4 and 5 of the Southern Buildings Seftion, at a level of 3 feet below 
the surface. 

No. 63, again of shell, found in Block 5, Seftion C, DK Area, is evidently a part of a floral 
design, and so is No. 64, which is also illustrated in PI. CLVI, i. This laSt comes from 
Chamber 45, Block i, L Area. This segment is o*2 inch thick and its reverse is plain. 


* Mem, Arch. Sum. Ind., No. 35, pi. xx, d. 

* Compare the design on « bronze ^mp from Anau, Pumpelly, Exflorations in TurkeSan, vol, i, pi. 51, fig. 8. 

* Evans, Palace of Minos, vol. i, pi. v. * 

* And on the pottery figured in Pi. LXXXVII, 2 and 4, and PI. XC, 22. I suggeft that this motif is derived 
from interlocking circles.—[Eo.] 

* Mim. Dil. en Perse, t. liii, pi. vii, fig. i; pi. xvii, fig. 6.; pi. xviii, figs. 3 and 4; pi. xxi, fig. 4. 

* Mim. Dll. en Perse, t. vti, p. lao, fig. 421. 

* Babelon, Manual of Oriental Antifuities, p. 115, fig. 87. 
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Nos. 65, 66, and 67 are all of shell and may be unfinished specimens, though No. 67 is an 
especially common shape at Mohenjo-daro. The latter has been included amongsft the shell 
inlay as it seems to belong nowhere else. It could hardly have been used as a finger-ring 
owing to its thinness, in addition to which there is insufficient room for the finger. No. 65 
comes from Room 2, Block 6, Se<?fion C, DK Area. 

A variety of inlay work is illustrated in PI. CLVI, 2-5. These pieces of shell seem to Shell lefnaeiits. 
have once decorated handles in a similar manner to the pieces of shell which were strung 
on itout copper wire alternately with similar shaped pieces of some other material to form 
certain wand-like obje£ls found in early Sumer and Elam.* 

No. 2 (VS 2187) is unfinished and unperforated. It is 1-05 inches in diameter and 

o- 61 inch thick. It is heavily grooved both on the top and base, so that a wavy appearance 

of the edge is produced. Level, 5 feet below surface. House XXII, \’'S Area. 

No. 3 (VS 2182) is a similar piece, but perforated. It is o- 51 inch thick and the diameter 

of its hole is 0-39 inch. Level, 4 ft. 6 in. below surface. Structure XVII, VS Area. 

No. 4 (HR 210) is only a fragment of a once finished piece. It is 1 inch high and its 
eftimated diameter is o-6 inch. The thickness of its wall is 0-2 inch. I^vel, 8 feet below 
surface. 

No. 5 (B 441) is well preserved and measures o 37 inch high. The diameter of its hole 
is 0-33 inch. Level, 4 feet below surface. It was found in Room 5, Block 3, SedHon B, 

DK Area. 

All these objedfs were cut from the columella of the shell, and the grooves on the top and 
base were made with a saw before the piece was perforated. Those pieces which were finished 
were always very carefully made and polished, except on the top and base, where they would 
have been covered. Articles of very similar shape, made of white paille and coated with 
a red slip to simulate carnelian, are illuilrated in PI. CLVII, 10 and 12.* 

Animal figures in shell or any other kind of inlay were apparently not made at AninuJ figur««. 
Mohenjo-daro, though they are frequently found in Babylonia, where it might almost be said 
that animal and human devices were as common as floral or other designs. To cut a figure in 
shell is a difficult piece of work ; it was for this reason, perhaps, that animal designs were not 
used in inlay work by the people of the Indus Valley Civilization. 

A few shells with their excrescences smoothed off and the columella removed seem to Shell 
have been used as receptacles for water. Occasionally, the smooth surface of the shell was receptacle*, 
ornamented with small concentric circles made with a drill, and in one case two of these 
placed near the apex of the shell were apparently intended to represent eyes (HR 3157, 

PI. CLVI, 25).® This la^l objeft measures 4 inches long and was found in Fir^l Street 
of the HR Area, at a depth of 5 feet below the surface of the ground. In Sumer similarly 
smoothed shells were used as drinking cups or for libations or ablutions,* and sometimes 
with accretions as lamps.® 

A partially finished piece of cut shell illustrated in PI. CLVI, 14 is 1-95 inches long. Unfiin*h*d 
This interesting fragment (HR 1828) was perhaps intended for the eye of a ^atue, for an object, 
eye has been diitinftly incised upon it and the piece has been carefully rounded on one side 
to follow its outline. This fragment of shell is o-2 inch thick, and it has been partially sawn 

* Mlm. D^l. en Perse, t. i, p. 121, fig. 25^; t, vu, p. 102, figs 330 and 331 

* For these undulating rings see tufra, pp. 61-3 —[Kd.] 

® These eyes do not appear in the iJlu'ftration. 

* E.g., at Kish. For a good example, also decorated with eyes, sec Mackay, A Sumenan Palace, et^ , pt. 11, 
pi. juoviii, fig. 3. 

* Woolley, Antiquaries’ Journal, vol viii, pi. vii, fig. 2 
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through along its edge, forming a groove 0-04 inch wide. I^cvel, 8 feet below surface. 
House III, Block 2, Seftion A, HR Area. 

There is one example of a jar-flopper (DK 1602) made from a piece of shell. This is 
illustrated in PI. CLVI, 6. Though somewhat roughly finished, this objedt with its long 
shank muil have admirably served its purpose- It is 1*72 inches long and was found 4 feet 
below the surface, in Chamber 7, House XII, Block 4, Sedtion B, DK Area. 

Faience and Paste (PI. CLV, 43, 68, and 69 ; PI. CLVII, 13-53) 

That the art of glazing flourished at Mohenjo-daro is proved by the number of pieces 
that have been found. Unfortunately, some of them are so broken that it is difficult to 
determine what they once were, but some of the better preserved pieces are illustrated in 
PI. CLVII, 13-53. 

Only a very few pieces of faience inlay, however, have been discovered. In moSl 
cases they are quite unlike the pieces of inlay made of shell, though occasionally the shell patterns 
were copied, e.g., PI. CLV, 43, and PI. CLVII, 34. This piece of inlay measures o-i inch 
thick and has bevelled edges which were intended to key it well into the substance in which 
it was set. It is made of a soft pa^e coated with a glaze, which is now light green in colour. 

No. 68 in PI. CLV is a long piece of faience which is flat below and slightly rounded 
above. The upper curvature of the piece sufficed to key it firmly in its setting. 

No, 69 in PI. CLV (sec also PI. CLVII, 31) is 0*25 inch thick. Its upper surface, 
which is flat, is decorated with incised parallel lines set obliquely. It is made of pafte and 
^lill shows traces of the original glaze, which is now light green in colour. It was fir^l of all 
thought that, as this piece is decorated on both sides, it could not be a piece of inlay. As, 
however, it is unperforated, it could hardly have been used for any other purpose. Being 
made in a mould, like all the faience objefts, it is possible that both sides were decorated so 
that after glazing the better side could be placed uppermost. The grooving of the underside 
would then have served to key it in position.^ Room 12, Block 3, Section B, DK Area. 

In PI. CLVII, No. 13 (DK 3002), which is 2-15 inches wide, appears to be the cover of a 
box. Only the decorated top is shown, the underside being similar to that shown in No. 14. 
The thickness of the cover is o-15 inch, or, including a slight edging that formerly ran round all 
four sides, 0-4 inch. The design upon it was a favourite motif. It is found on pieces of shell 
inlay and on the faience nosc-ftuds seen in PI. CLII, 7 and 8. Level, 1 ft. 6 in. below surface. 
Room 9, House IV, Block 2, Seftion B, DK Area. 

No. 14 (DK 1818) is a fragment of a similar cover, which is decorated with a simple 
design of incised parallel lines set close together and apparently once filled in with a white 
paile. Level, 3 feet below surface. Room 15, House XII, Block 4, Section B, DK Area. 

Both these covers seem to have been backed inside with a canvas-like material, whose 
impression is shown in No. 14. This backing muft have been used to hold together the pa^e 
of which they were made preparatory to glazing them. It was burnt away in the kiln. 
The surface glaze has almoft disappeared from both covers, though traces of the original 
blue or green ^lill remain here and there. In each case the glaze penetrated well into the 
pa^e forming a hard, but somewhat brittle material. No. 13 has a minute hole on either side 
of the unbroken corner, perhaps for a firing hinge. 

No. 15 (DK 2256), which is i-8 inches long, is a fragment of a cover of a box. Its 
interior surface shows that the light green, vitreous pa^le of which it is made was laid on 


’ Compare in shape with fig. 423, p. lao, t. vii, of Mia. Dil. at Ptru. 
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a foundation of some woven material, as is the case with Nos. 13 and 14. The edge of the 
cover is rather deeper than usual, i.e., 0-25 inch. The outside of the edge is decorated with 
scored parallel lines placed obliquely. J^vel, 1 ft. 6 in. below surface. Room 17, 

Block 3, Seftion B, DK Area. 

No. 16 (DK 2691) is a fragment of a small piece of inlay, flat and plain on one side and 
scored with lines on the other. It is made of a vitreous pa^e and is light blue in colour. 

Level, 3 feet below surface. From between Blocks i and 2, Se^Hon B, DK Area. 

Nos. 17 and 18 (DK 2992) illustrate a hollow, cone-shaped objeft with a small rounded 
head, measuring 1-27 inches high and i-2 inches in diameter at the base. Inside there is 
a flat projection with a small hole in it to enable it, perhaps, to be sewn to a garment. This 
object, which is now of a light-green tint, closely resembles the conical gold objeCt No. 2 
seen in PI. CXLVIII at the top of Photograph A. Ia:vel, 1 ft. 6 in. below surface. 

Block I, Section B, DK Area. 

No. 19 (HR 1546) is 1*15 inches high and o-1 inch in diameter at its base. A hole PaateinUy. 
runs through it, of equal diameter—0 45 inch—throughout. On the upper part of the 
object there are three horizontal grooves, each of which is o* i inch in diameter and about the 
same in depth. These grooves were doubtless intended to contain a paite inlay. The use 
of this object, which is too short to have served as a handle, is uncertain. Its glaze is now 
apple-green in colour, and was evidently overfired. l..evcl, 7 ft. 6 in. below surface. From 
space between Houses III and VI, SeCtion A, HR Area. 

No. 20 (L 809) is a glazed spacer of unusual shape, which itill shows traces of the original 
glaze, now green in colour. This bead, which is o- 8 inch in diameter and o 2 inch thick, 
was found juCt above the second pavement of Chamber 59, L Area. It is also illustrated 
in PI. CXLVII, to. 

No. 21 (DK 2172) is a fragment of what may have been a cover, 2-66 inches in diameter 
and 0-2 inch thick. It is made of a vitreous pa^e, now light green in colour. Room 14, 

Block 2, Section B, DK Area. 

No. 22 (DM 132) is a fragment of a glazed bangle which is fluted on the outside. It is Bracelet, 
of a greenish-blue colour right through its thickness. The paite of which it is made is vitreous 
in nature and pitted with air-holes. I^vel, 4 feet below surface. Stupa SeCtion, SD Area. 

The surface of No. 23 (HR 3465), which is a piece of white paite, has an indefinite design Convoluted 
carved upon it that is somewhat reminiscent of the trefoil pattern on certain of the beads pettem- 
and on the cloak of the iteatite figure seen in PI. XCVIII. A number of these pieces were 
found, averaging 0-25 inch in thickness, but no joins could be made. Judging from their 
flatness, they may have once formed part of a box. They were found at a depth of 8 feet in 
Firil Street of the HR Area, and are probably of Intermediate date. 

No. 24 (DM 393). Fragment of a piece of inlay. Base plain and upper surface scored Loacuf* 
with diagonal lines forming a lozenge pattern. Light green, vitreous pa^ie. Level, i foot pattern, 
below surface. Stupa SeCtion, SD Area. 

No. 2^ (HR 5718). 0 75 inch high. This is a solid piece of pa^te ornamented with 

horizontal grooved rings that probably once held a paite inlay. The objeCt has a red coating 
suggeitive of a glaze ; it may have been a gamesman.^ I.evel, 6 ft. 3 in. below surface. 

Room 37, House XXI, Block 4, SeCtion B, HR Area. 

No. 26 (SD 717) is a portion of a small faience vase made of a green, vitreous paite. 

This piece was found in one of the cells on the southern side of the Great Bath. Level, 

5 feet below surface. 


Or perhaps a bactyhc amulet. See supra, p. 61 .—[Ed.] 
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Tnllis. No. 27 (HR 769) is a fragment of glaze, now apple-green in colour, that may have been 

a piece of inlay or the side of a box. It measures i- 9 inches in length by o-15 inch in thickness. 
Its very fine moulding gives an idea of the capabilities of the workers in faience at 
Mohenjo-daro. Level, 5 feet below surface. House I, Block I, A Section, HR Area, 

No. 28 (DK 1818) is a portion of a plaque-like objeft of a green, vitreous pa^e, full of 
blow-holes, measuring 2-05 inches long and 0-17 inch thick. The reverse is flat and 
unornamented, whereas the upper surface is deeply scored with parallel lines. Level, 3 feet 
below surface. Room 15, Block 4, Sedtion B, DK Area. 

No. 29 (HR 2665) is again a portion of a plaque of a very vitreous, light blue pa^lc full 
of blow-holes. It measures 1*9 inches wide and 0-3 inch thick. Its reverse is flat and plain, 
and one corner is missing. The upper surface is ornamented with oblique incised lines which 
form a series of lozenges. Level, 7 feet below surface. House IX, Block 3, Sedtion A, 
HR Area. 

No, 30 (HR 2929) is a fragment of vitreous pafte, light green in colour and 0-3 inch 
thick. It is decorated on both sides with oblique incised lines. Level, 3 feet below surface. 
House X, Sedtion B, HR Area. 

No, 31 (DK 2730), which is of white pafte with traces on its surface of a light green 
glaze, measures 2-25 inches long by 0-25 inch thick. As in the case of No, 30, both surfaces 
are adorned with oblique lines. (See also PI. CLV, 69.) Level, 4 feet below surface. 
Room 12, Block 3, Sedlion B, DK Area. 

Bevelled edge. Both these objedls are presumably pieces of inlay, especially No. 30, whose edge is 

bevelled. The advantage of scoring both sides is that, after glazing, the better side could be 
placed uppermo^I and the less successful hidden in the cement of the setting. 

Nos. 32 and 33 (C 3063 and DK 1933) are two small faience vessels which are also 
illustrated in PI. Cl, lo and 8, respcdfively. They are described in Chapter XX on Stone 
and Faience Vessels. 

No. 34 (SD 1535) is also illuilrated in line in PI. CLV, 43, and has already been 
described. 

NO’ 35 99°) cover-like objeft, which was formerly about 3 inches in 

diameter and o-2 inch thick. Its base is flat and the upper surface roughly decorated with 
incised lines. It is made of a soft spongy paitc bearing traces of a glaze which is now apple- 
green in colour. L.evel, 3 feet below surface. 

SpiwUa-whorl. No, 36 (SD 2040) is a spindle-whorl made of a vitreous paSte which is light blue in colour 

and glazed in blue and white, the latter of which may possibly have once been green. It is 
described in Chapter XXIV on Household Objefts, Tools, and Implements. Level, 4 feet 
below surface,^ From outside western wall of Block 7, Southern Buildings Seftion. 

No. 37 (DK 2562) is again a fragment of a plaque-like objefl of a green, vitreous pa^e, 
measuring 2-05 inches wide by 0*15 inch thick. Its lower surface is flat and the upper part 
deeply scored with parallel lines. Level, 3 feet below surface. Street between Blocks i 
and 2, Scdlion B, DK Area. 

No. 38 (DK 2256) is a piece of a plaque, or a fragment of inlay, of some kind of vitreous 
pa^e, light blue in colour. It measures 1-7 inches in length and 0-25 inch in thickness. 
Level, I ft. 6 in. below surface. Room 17, Block 3, Scdlion B, DK Area. 

Grooved plaque. No. 39 (DM 226) is a very curious objeft, 1-7 inches wide by 0 23 inch thibk. The 
two ends are missing. It consists of five tube-like pieces of faience joined together, the 

1 The blue on another piece of faience (HR 584*) was found to contain no trace of copper. Mr. Sana UUah 
sugge^s that cobalt was used for the darker bine. 
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internal diameter of each tube being o-15 inch. An exa^ly similar objeft, but ifill more badly 
broken, is seen in No. 46. Both objefts were made of a sandy-looking white pa^e with traces 
here and there on the surface of a light blue or green glaze. The holes in these objedls are 
much too small to hold an eye-paint, as did somewhat similar objefts in ancient Egypt, nor 
do they contain any trace of colour. They are perhaps beads or spacers of unusual size. 
Level, 12 feet below surface. Stupa Seftion, SD Area. 

No. 40 (DK 2948), which is a well-made spindle-whorl of a light blue, vitreous paife, 
is again described in Chapter XXIV on Household Objefts, Tools, and Implements. As in 
the case of No. 36, glazes of two different colours were used on this whorl, one blue and 
the other probably green, which has now faded to white. Level, 3 feet below surface. Street 
between Blocks i and 2, Section B, DK Area. 

No. 41 (SD 1894) and No. 47 (SD 1231) are similar spindle-whorls, which were both 
made of a soft white pa^fe coated with a glaze which has faded to a light blue colour. They also 
are discussed in the chapter on Household Objefts, etc. No. 41 was found in the clay packing 
between the two piers on the northern side of the Great Bath at a level of 6 feet below the 
surface. No. 47 comes from one of the cells on the eastern side of the same Bath. I_.evcl, 
6 feet below surface. 

No. 42 (HR 5536) measures 165 inches across and is o*i inch thick. The reverse is 
flat and undccorated. The glaze would seem to have once been green in colour. This 
objcdl, which is a fragment of a larger piece of inlay, was found 6 feet below the surface of 
the ground. Room 8, House XVIII, Block 4, HR Area. 

No. 43 (HR 4967) measures 0*7 inch wide. Both ends are missing. The reverse is 
flat and plain, the obverse rounded and fluted. It is made of a vitreous paifte which is now 
white in colour. Level, 6 feet below surface. Room 95, House XIII, Block 2, Seftion B, 
HR Area. 

No. 44 (HR 3607) is a fragment of a spindle-whorl that formerly measured 1-7 inches 
in diameter. Its reverse is flat and its obverse slightly rounded. The hole in its centre to 
accommodate the spindle is 015 inch in diameter. It was made of a soft white pafte 
covered with a light blue glaze. Level, 3 feet below surface. Room 97, House XIII, 
Block 2, Sedlion B, HR Area. 

No. 45 (HR 5837) measures 0-85 inch wide. One end is perfeft and the other missing. 
This objeft is a piece of inlay very similar to No. 43. Its flat base and rounded lower portion 
are provided with small holes to take a fine wire which helped to secure the inlay in the cement 
in which it was once set.^ It is made of a vitreous paife that is now an apple-green colour. 
Level, 7 feet below surface. Room 44, House XXIX, Block 5, Sc6lion B, HR Area. 

No. 46 (SD 1397), which measures i-8 inches wide and 0-4 inch thick, is similar to 
No. 39. Both sides are missing. The small hole running through each pipe-like sedfion 
is o* 15 inch in diameter. From one of the cells on the cailcrn side of the Great Bath. Level, 
6 feet below surface. 

No. 48 (SD 427) is a fragment of a bangle made of a vitreous, greenish-blue paitc. The 
bangle was originally 3 inches in diameter by 0*3 inch thick, and is ornamented on the outside 
with a herring-bone pattern. Level, 4 feet below surface. 

No. 49 (HR 4628). Fragment of a small faience vase made of a white pa^e. It ^till 
shows traces of its original green or blue glaze. Level, 4 feet below surface. From the 
open space, south of House XLVIII, Block 6, Scdlion B, HR Area. 

No. 50 (HR 5804). This is a portion of a bead of cylindrical form, measuring 0 5 inch 

^ The —««« prooedure was adopted in early Somer. Hall and Woolley. A/ ‘ UbaU, pi. xxxJii. 
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in diameter. Its sides are fluted. Made of a sandy-Iooking, white pafte with traces of a glaze 
of greenish colour. Level, ^ feet below surface. 

No. j*! (HR SS^S)- ^ fragment of a bangle made of a light green vitreous pa^fc. 
High Street, N.E. of House I, Section A, HR Area. Level, z feet below surface. 

No. 52 (HR 5894). Cylindrical bead with fluted sides, measuring i-2 inches long by 
0-5 inch in diameter. Made of a soft grey pafte that was formerly covered with a glaze. 
Level, 9 feet below surface. Rooms 1 and 13, House XXIII, Block 2, Seftion B, HR Area. 

No. 53 (HR 2724). Hollow, cone-shaped objedl, measuring 0-9 inch high. Possibly 
the base of a model vase or ofFering-ftand. There is a hole o-1 inch in diameter through the 
ftem that communicates with the concave base. It is made of a vitreous pafte of a light 
green colour. Level, 5 feet below surface. From weftern side of Firft Street, HR Area. 

Vitreous Paste 

In the above descriptions of the faience and paftc objefts illuftrated in PI. CLVII, 
a vitreous pafte has been alluded to as well as ordinary faience. This vitreous paftc resembles 
glass in some respefts. It has a smooth fradhire and when examined through a magnifying 
glass frequently shows a number of air or blow-holes. It is opaque and is therefore not 
a variety of porcelain. It shows no evident impurities or admixture, as would be the case if 
a pafte had been mixed with an ordinary adhesive to ftrengthen it. 

I give below the analysis of a sample of this vitreous pafte by Mr. Sana Ullah, 
Archajological Chemift in India :— 



Per cent. 

Silica . 

88-12 

Alumina 

3 -i 

Ferric oxide 

1-82 

Calcium Oxide 

1-26 

Alkali Oxidci 

5-04 

Cupric Oxide 

0-46 

Total 

• 99-90 


The compounds were fired to about 1200“ C. 

Another analysis made by Dr. Hamid of a fragment of a small jar, light blue in colour 
and made of this vitreous pafte (HR 3572), is as follows :— 


Per cent. 


Silica. 

85-90 

Ferric taide and alumina 

6-74 

Lime. 

173 

Magneiia .... 

0.38 

Alkaliei .... 

370 

Oxide of copper . 

046 

Lon on ignition . 

1-49 

Total 

. 100-40 


VS 195 is a fragment of an irregularly shaped slab of this vitreous material, of a caerulean 
blue colour. The paftc had evidently been poured when in a viscous condition on to some 
flat surface, to which it had never adhered. The upper part of the slab is s%htly rounded 
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and puckered in places owing to cooling. It was o-if inch thick, but its original dimensions 
cannot be obtained. 

Another piece of vitreous paile (VS 1636) was also formerly a part of a similar slab. 
It is illuftrated in PI. CLIV, 2 and 3. It noW measures i- 3 inches wide and o- 22 inch thick ; 
the original length of the slab is not known. The fragment has the same general appearance 
as VS 195, but is of slightly lighter colour. It also has a rounded upper surface ; but 
its base is flat and it was evidently poured out, or lifted when hot, on to a wire (.?) screen, whose 
impression is clearly seen. Contraftion would have separated the slab from the metal as 
it cooled. 

I he following is an analysis of VS 195 that was made by Dr. Hamid :— 


Per cent. 


Silica .... 

84-66 

Ferric oxide and alumina 

6-31 

Lime .... 

I 40 

Magnesia 

trace 

Alkalies 

548 

Oxide of copper 

097 

Lo8.s on ignition 

i-i8 

Total 

100-00 


These two slabs arc very similar in composition to the finished objeds of vitreous pa^le. Mode of ute. 
Possibly they were intended to be ground to a powder, like the modern enamels, and used 
for glazing purposes after a little soda had been added to serve as a flux. In pra6Hcc, however, 
it was found that after grinding up a sample from the slab it was difficult to make the resulting 
powder adhere properly to a piece of lleatite. This difficulty, of making such a powder 
adhere to the objefl to be glazed while being dried and before fusing, could have been 
overcome in several ways, as, for example, by mixing certain oils with the powder which 
volatilize at a high temperature, leaving no trace behind theni.i Again, these slabs may have 
been heated in a flame to a semi-fluid condition and applied in that ilate to cover such articles 
as pottery beads and the like. A subsequent and prolonged heating of an objedf so treated 
would result in the glaze flowing freely over it. It appears to me that bead No. 50 in 
PI. CXLVI was made in this way.® 

An interesting piece of vitreous pa^c is illustrated in PI. CLIX, 3 (HR 5843). This Inlay 
is a fragment of a vase of light blue paile. The surface was incised with a knife decoratioB. 
to a depth of about 0*15 inch, to form a pattern consisting of a broad band placed 
between borders of three narrower bands on either side. But no attempt was made to ensure 
any great accuracy in the width of the bands. The incisions were filled in with a paite that 
is now white, and this filling was then carefully pared down to make it exadtly level with the 
surface of the vase itself. The vase was then fired at a high temperature. Both the pa^Ic 
of the filling and that of the vase itself were made of a fine, gritty-Iooking substance that seems 
to have been plentifully mixed with a glaze.® The resulting subftances are opaque, vitreous 
materials with pittings here and there that are probably due to escaping gases. This particular 
piece resembles the many objcdls of vitreous pailc that have been found at Mohenjo-daro 

® I would inilance pear-seed oil, frequent!/ used for enamels at the present da/. 

» Sec Chap. XXVI, p. 516, for a description of this bead 

• For a description of the preparation of frits in Eg/pt, see Petrie, Arts and Crafts oj Ancient Egypt, pp. 116-17. 

Abo Lucas, Ancient Egyptian Materia/s, chap. ii. 
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and Harapp2 save for the inlay of another colour. It was unearthed from House XXXII, 
Block 5, Section B, HR Area, at a level of a ft. 4 in. below the surface. 

Reiambiaacie to The outward resemblance of this fragment to an opaque glass is very close ; and 
it was probably ^lill more so when the vessel was fir^l made, for its colours have now faded 
badly owing to age and the salty nature of the soil in which it was found. But the granular 
nature of its pa^e proves it definitely not to be a glass. 


Body. 


Ecyptmi 

foiowo. 


Faience 


The ordinary articles of faience arc composed of a white or greyish pa^e coated with 
a glaze, which, presumably owing to the action of salt or damp, has generally faded to a light 
blue or green. This pafte is granular in appearance and sometimes contains black specks, 
which may be the carbonized remains of an adhesive that it was sometimes found necessary to 
introduce to hold the paile together before it was dipped in, or painted with the glaze and fired. 

From external examination two faience objciffs, both from the DK Area, the fir^ being 
a broken-seated human figurine and the second the base of a small vessel, appeared to have 
been moulded from a cry^lalline, siliceous material like the faience of ancient Egypt. 
Dr. Hamid reports, however, that the body material of these two objefts is steatite, which 
has all the appearance of having been artificially crushed. The technique of moulding, 
glazing, and firing in this particular case mu^ have been essentially the same as in other 
faience objects. The relatively small proportion of water is significant, as it shows the effeft 
of heat. 

Dr. Hamid's analysis of this moil: intereifing composition is given below :— 



Bate. 

Figure. 


Per cent. 

Per cent. 

Silica. 

57-99 

57*a3 

Oxides of Iron ^ and Aluminium 

4-85 

3.69 

Lime. 

4-51 

6-39 

Magnesia , . 

27-JO 

28-99 

Alkalies. 

3-54 

1-88 

Oxide of Copper 

I-09 

0-46 

Loss on ignition .... 

2-01 

1-36 


Totals . 


100-99 


There has always been some doubt as to the material of the body used in the faience of 
ancient Egypt. It has been ilatcd to be sand, powdered sand, carved sandilone, powdered 
quartz rock, ground quartz pebbles, etc.* But whatever the material used, it always contains 
over 90 per cent of silica. Mr. Lucas is of the opinion that crushed white quartz sand was 
the material employed.* No analyses have yet been made, to my knowledge, of early 
Babylonian faience. 

It is queilionable whether any added silicate had sufficient adhesive power to hold 
together the powdered ileatite before it was fired.* Possibly, the obje£l could ^ave been 
extra<^ed from its mould while ^ill damp and, after being coated with the glaze, was heated 


* The whole of the iron u expres 5 ed u Ferric Oxide, 

• Hit/., p. 33. 


* Ldcu, Antint EgypttM MattriMlf, pp. JS cod 33. 

* It hu dace been proved experiment that it does. 
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slowly in an increasing temperature until the fusing of the glaze firmly lx>und the whole mass 
together. 

I do not think that the use of powdered ileatite as a body material has ever been detected Powdered 
in the faience of Egypt. Objedls cut from solid ilone and then glazed arc extremely steatite, 
common even in the earlier times in that country, and we find the same process frequently 
pradfised at Mohenjo-daro. From a technical point of view, the employment of ground 
ileatite in place of carved steatite marks a great advance in craftsmanship ; it enabled objedts 
to be readily duplicated in moulds with little expenditure of time or trouble.’ 

Though faience objefts were commonly moulded of this powdered fteatite, it was found Moulding, 
necessary to do a certain amount of work to them before the glaze was applied. The material 
is too coarse to be run into the moulds in a fluid ^fate ; instead, it had to be pressed in. F'ine 
details, such as the hair in the case of animal figures, were inclined to lose their sharpness in 
such a process, and it was found necessary to touch them up with some kind of tool. 

In those objefts whose glaze is well preserved it is found to be smooth and thin in the 
majority of cases, with no evidence of the over-firing that produces a slightly matt and even 
pitted surface. 

We do not find the beautiful blues and greens that are so well known in Egypt ; but this Colouix. 
is probably due to the exceptionally high proportion of salt in the soil of Mohenjo-daro, 

An interesting piece of faience is shown in PI. CLIX, 4. This is part of a small jar Painted glaze. 
(A 129). The paitc of which it was made is a coarse, friable material, which was firsft bound 
together by some other material than the glaze. Its surface was then covered with a thin glaze, 
now light blue in colour, and ornamented by thin bands of a purplish-black. These bands 
were merely painted on the surface of the glaze, so thickly that they lie well above the surface 
of the jar. Judging from its texture and colour, this paint seems to consift of a frit coloured 
with manganese. Its present raised and blobby appearance may be due to fear on the part 
of the maker of the jar that over-firing would cause the bands to run and mix with one another. 

Dr. Hamid, who examined this fragment for me, ilates : “ The dark bands consist Detcription. 
of an easily fusible silicate glaze which owes its purple-black colour to the presence of 
manganese. It also contains iron which was probably present along with manganese in the 
natural ore employed as pigment. It was jjossible to prepare a sample for analysis from the 
interior of the body which seemed particularly free from glaze. No copper could be detedfed 
in it. It contains only traces of iron. The material is neither ^eatite nor pottery. From 
a preliminary analysis its composition seems similar to that of the material described as vitreous 
paAc, though it is softer in nature and free from glaze.” 

Level, 3 feet below the surface. Room 13, Block i, Sedfion A, DK Area. 


Glazed Pottery 

Two very interesting glazes covered the bead found in Room 18, House XV, Block 2, Pott*ryb««d. 
SedHon B, HR Area (HR 5026), that is illustrated in PI. CXLVI, 50. It was at fir^t thought 
that this bead was entirely made of glass, but a closer examination proved it to be 
pottery thickly coated with two coloured glazes, brown and white. While the brown is only 
a thin covering, the white glaze extends to a good depth in the body of the bead.* 'Phe former 


* Though we have aa yet found no moulds at Mohenjo-daro, it is certain that they were extensively employed in 
the manu&fture of fiuence objeds. 

* See p. 516 sufra. 
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seems to have been coloured with some form of iron.*^ Dr. Hamid has analysed this bead as 
follows :— 



Pottery bate 


The white 


of bead. 


glaze} 


Per cent. 


Per cent. 

Silica 

71-12 

Silica .... 

86-28 

Alumina . 

9-27 

Alumina and Iron Oxide . 

7-78 

Iron Oxide 

10-91 

Lime .... 

2-35 

Lime 

1-77 

Magnesia 

0-61 

Magnesia. 

»- 5 S 

Soda .... 

i-ii 

Soda and Potash 

377 

Potash .... 

nil 

Loss on ignition 

1*69 

Loss on ignition 

2-05 

Total 

100-08 

Total 

100-28 


Mosaic glass. The two sherds illustrated in PI. CLIX, i and 2, look very like copies of mosaic glass, 

though no true glass has as yet been found either at Harappa or Mohenjo-daro. Both are 
made of a light-grey clay of medium thickness, well baked and fairly tough.* The dark, 
wavy markings are a purplish-black slip, which has been proved to contain manganese. It 
seems that these two pieces of pottery were fir^t of all coated with this dark slip and then washed 
over with a glaze; but, before firing, the latter was partially removed with a comb-like instrument 
so as to leave a wavy pattern. This is an unusual technique, but it is seen on a painted pottery 
sherd lately found at Kish by M. Watelin.* On this sherd, also, a dark-coloured slip was 
painted and was subsequently partially removed in exaftly the same way and with very similar 
results, except that the colour of the ground is different owing to the ware in this case being 
drab in colour. I am inclined to think that the sherd from Kish is of much the same date as 
the two pieces from Mohenjo-daro. 

As some doubt had been cail on the possibility of these two pieces being glazed, they were 
sent to Dr. H. J. Plenderleith, of the British Museum, for further examination, and his report 
is given in Appendix II (p. 692). 

Owing to their resemblance to some modern ware, these two pieces of glazed pottery 
were at firil susped, but during the season 1928-29 I have obtained certain proof that they 
are the work of the Indus Valley Civilization by the fortunate find of a third sherd of the same 
technique and colouring at an early level in the DK Area.® 

No. r in PI. CLIX (VS 195) was found at a depth of 2 feet below the surface of the 
ground in the VS Area, and No. 2 (HR 1114) at a depth of 5 feet in the HR Area. The 
diird sherd comes from the north-wcil corner of House I, Block 1, Seition A, HR Area. 
Earliett These four sherds, which, it should be noted, came from different parts of Mohenjo-daro, 

wuunplMt appear to be the olde^ examples of glazed pottery that have as yet been found in any country. 

* The colour may have been green in the SiA place, subsequently ageing to brown. 

* The term “ gkze”, here as well as in some other places, is used rather loosely for want of a better name for 
this subftance, which though glassy in appearance is not a tnie glass—ancient glasses being essentially soda-dime silicates. 
It may be that in certain cases water saturated with carbonic acid is responsible for the removal of mo^of dte allcalis. 

* A certain amount of coarse white sand or quartz is present in the pa^ as well as a considerable amount of 
dirt, some of which has the appearance of charcoal. 

* Now in the Athmolean Museum, where itis ftited to have been found in Area C, Kish, in 1929. This painted 
sherd shows no trace of glaze and it was the paint that wu removed. 

* This season (1939-30) has produced a fourth fnginent, also from a low leveL 
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Early History of Faience, Vitreous Paste, and Glass 


Though -we do not yet know with certainty in what country faience was invented, the 
archaeological evidence at present available would seem to accord this honour to Egypt, where 
the glazing of various kinds of paries as well as of ^lonc was practised as early as prc-Dynailic 
times. It is possible, however, that the art was introduced into that country from the Kail. 
Faience beads firft appear in what is known as the second civilization of the pre-Dynailic period 
of Egypt, which commenced about Sequence Date 38. Petrie would date this between 10000 
and 8000 B.c.,^ but others bring its latter end down to approximately 3400 b.c.* This queiSf ion 
need not be discussed here, though in view of the faft that it muft be referred to again later 
on, I would like to itate that in my opinion a date between the two given appears to be more 
probable. 

The glazing of beads and other objefts made of faience was certainly practised in very 
early times in Mesopotamia, for a number of faience articles were found at Jemdet Nasr near 
Kish,® in association with painted ware that has very close affinities with the painted pottery 
of Musyan and of Susa II. The date of this site and its painted pottery is ^ill open to 
queifion, but there can be no doubt that it is as old as, if not older than, the pre-Dyna^ic 
period of Egypt. I would myself date it as early as 4000 b.c., if not some time before that.® 

In Elam also, faience is associated with painted pottery and was made in very early times. 
It was probably fir^ manufa(ilured at about the same time as in Mesopotamia, for that the 
two countries were once occupied by similar civilizations is strongly suggested by the 
many similarities in their painted wares. 

In the lower levels of Anau in Turke.<tan, faience is represented by a solitary bead which 
was found at the level of Culture III.® But possibly the salty nature of the soil at that site 
may be responsible for the wholesale deitruftion of glaze.® In the mixed layers, however, 
and also in association with the pottery of the younger culture of the South Kurgan at Anau, 
Pumpelly found fragments of faience which consi^cd of a glaze covering a white sandy body ; 
these he compares with Egyptian faience. From the circumftances of their occurrence he 
was unable to deduce their actual provenance, though he definitely Elates that the possibility 
of their being of modern or mediaeval origin is not to be entertained.’ 

The presence of the one bead in an early level by no means proves that faience was 
manufadhircd by the inhabitants of Anau. This solitary specimen may quite conceivably 
have been imported. Nevertheless, one suspects that even in early times the people of that 
site were well acquainted with faience ornaments, as the use of this material was so 
general in the Near and Middle Ea^. 

As the glazed objects IlluAratcd in these volumes prove, faience was extensively 
manufadhired in the Indus Valley ; we find it as frequently in the lower as in the higher levels. 


Invention of 
since. 


Eitfly 

examplet. 



® Petrie, PrehiSorie Egypt, p. 5. 

* Peake and Fleure, PrieSi and Kings, p. 34. 

* My account of these is shortly to be published by the Field Museum, Chicago 

* Langdon places the date of Jemdet Nasr about 3500 vc. {Oxford Edshons of Cuneiform Texts, vol. vii, p iii), 
and Gadd the date of A-anni-padda of the Firft Dynaily of Ur about 3100 b.c. at the carlicft (Hall and Woolley, 
Al'V^id, p. 140). If, however, we compare the very archaic signs on the Jemdet Nasr tablets with the 
coaaidenbly more developed writing on the inscriptions of A-uini-padda, 400 years does not seem to me to be enough 
to allow Ibr the diiTerence between the two ftyles of writing. 

* PnmpeQy, Bxp/erathns in TurkeSan (1904), vol. i, p. 160, pi. 42, fig. 8. 

* In certain soils glaze entirely disappears. 

1 Pumpdly, Explorations in TurkeSan, vol. i, p. 173. 
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And it is ju^ as common at Harappi as it is at Mohenjo-daro. We have provisionally dated 
some of the lower levels of Mohenjo-daro to 3250 b.c., but there is no reason to doubt that 
faience will also occur in lower ^rata ^ill at correspondingly earlier dates. 

A few glazed beads were found by Mr. Hargreaves at Nil in central Baluchi^Sn 
associated with painted pottery.* There is, however, some doubt about the date of this 
pottery ; Sir Aurel Stein is inclined to regard it as later rather than prior to the painted pottery 
of the Indus Valley Civilization, despite the faft that its thinness and certain details of its 
decoration bring it into line with some of the painted pottery of Susa I.* 

That faience as well as a kind of vitreous pa^le was known in Crete as early as the period 
E.M. II (approximately 2800-2500 b.c.) is proved by the finding of glazed beads and 
a faience bowl which was unearthed at Mochlos.* It is generally concluded that the art of 
glazing was introduced into Crete from Egypt in the fir^l place, and that later its manufadlure 
became eilablished in the island itself. The colour is a pale bluish-green resembling that in 
use during the early dynasties of Egypt, with which it can be correlated in point of time. 

It is only in comparatively late times that faience was manufadlured in Europe, whither 
it seems to have been introduced indireftly from Egypt. Certain segmented glazed beads 
very similar to those illuftrated in PI. CXLVI, 28-30, have been found both in Egypt 
and Crete, dated in the former country as early as the eleventh dynasty—^they arc also 
common in the eighteenth dynafty—and in Crete to Period M.M. III-L.M. III. The same 
form of glazed bead has been found in many parts of Europe, including Wiltshire and even 
Scotland, and it is thought that in the British Isles they became a local manufa6ture. Sir 
Arthur Evans has devoted especial attention to this type of bead, of which a number are 
illuilrated in his firft book on Knossos.* 

Taking into consideration the age of the faience objefts found in the diflrerent countries, 
the available evidence points to either Egypt or Mesopotamia, with which I include Elam, 
as being the original home of faience. And owing to the large number of articles of this 
material that occur in Egypt, the honour of having invented faience has generally been 
conceded to that country. But it should be remembered that at present we know a great 
deal about the archeological history of that country and but little about that of Mesopotamia 
or Elam. The fadl that faience was common at Jemdet Nasr, which up to the present is 
the earliest site that has been excavated there, and which from the nature of its painted pottery 
appears to be of a date prior to the pre-Dyna^ic period of Egypt, sugge^s, indeed, that the 
Egyptians borrowed the craft from either Mesopotamia or Elam. 

I cannot think that faience was invented independently in both Mesopotamia and Egypt. 
Its manufacture is a somewhat elaborate process and requires great attention to detail, firft 
in the preparation of the glaze, then in its application, and finally in firing it in a muffle or 
kiln. Taking all this into consideration, it seems much more probable that the craft originated 
somewhere in the Middle Eail and thence gradually spread over the ancient world. The 
fine blues and greens that this material provides muit always have been appreciated, especially 
for articles of adornment, for ^ones possessing these colours, such as lapis-lazuli and green- 
felspar, were expensive and in some countries difficult to procure. 


* Mm, Arck. Sun. Ini., No. 3$, p. 34. 

* Compare, for example, the pattern on a fyre found at Ur, dated to 3500-3300 s.c. [AuHq. Jinn,, rol. ix, 
pi. xxxiii, fig. 0 > with a design on some of the Nal pottery (Afaw. Ank. Sun. Ini,, Na 3 5, fd. xvii, figs. 36 and 39). These 
are almoft identical except that in the Sumerian decoration there is a dot in the middle of the eye-ahsped roundel. The 
decoration on the Nil jan is, to my mind, a variant of the Ur pattern, and not vety far removed horn it k date. 

* Evans, PaUet tf Min«s, voL i, p. 85. 

* liii., vol. i, pp. 491-3. 
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It is significant that the second civilization of the prc-Dynaftic period of Egypt, during Proto- 
which faience firil appears in that country/ is supposed to have come from the E^, though Babylonian 
perhaps not from so far off as Mesopotamia or Elam. Petrie provisionally assigns the earlier culture, 
home of this civilization to somewhere on the Arabian coast, whence it entered the Nile valley 
by the Koseir-Wady Hammamit route.* The people who brought this civilization with 
elements of a proto-Babylonian culture * might quite well have been acquainted with the 
civilization of Mesopotamia and Elam, either diredl or through intermediaries. Petrie has, 
indeed, suggested that they may originally have emigrated from Susa itself and have made 
a long halt at some point before reaching Egypt.* 

In the above remarks I have assumed that the proto-Elamitic civilization was older than 
that of pre-Dynaitic Egypt, a view that is held by Petrie and many others.* Indeed, further 
investigations will probably show that the former civilization had greater influence than has 
hitherto been supposed. That it also influenced the Indus Valley Civilization can hardly, 

I think, be questioned. 

Glazed Pottery 

Though we have seen that faience was extensively manufactured in ancient times, the Glaaad puttury 
glazing of pottery vessels appears to have been introduced in moit countries at a much later hitherto Ute. 
date, probably for the reason that the glazing of comparatively large objects, such as pottery, 
is a diflicult process. As I have already mentioned, the earliest examples of glazed pottery 
have been found at Mohenjo-daro. In Egjypt it appears to be unknown before Roman 
times.* Yet in Nubia, Reisner is said to have found a large number of pieces of glazed pottery 
in a tomb dated to the twelfth dyna^^y, which appears to be of local manufaCIure.* If this 
ware is aClually glazed pottery, it is curious that it had not appeared in Egypt by that time. 

In Mesopotamia, glazed pottery fir^t appears about 1000 b.c., and was especially common 
at the time of Nebuchadnezzar.* In Crete, it has not apparently been found at all. 

It seems that glazed pottery disappeared for a time in India, but it came in again in the Kashin pnriod. 
KushSn period (second century a.d.). From then onwards it seems to have survived down to 
modern times. Ross ^ates that there is a tradition in India that enamelled pottery, by which 
I conclude he means glazed pottery, and which he calls a sumptuary art, was introduced from 
China through Persia.* Some would ascribe the invention of glazed pottery to China on 
the flimsy ground that, as that country invented porcelain, it muit also have invented glazed 
ware. We as yet know little about the very early fabrics of that country, but it is said on good 
authority that even glazed pottery was not known in that country before the Han Dynasty 
(206 B.c.-A.D. 220), long after it was commonly used in Mesopotamia.*®’ ** There is, it should 

* Glaze, except on Aone, 11 unknown in the Badanan period Brunton and Ca ton-Thompson, Bavarian 
CiviiixatioH, p. 27. 

* Jneient Egypt, 1917, pt. i, pp. 26-36. Petrie, Prehistoric Civi/ization, p. 4.9. 

* Canii, Anc. HiSl., vol. i, p. 254. 

* Ihd., p. 236. 

® Ancient Egypt, 1917, pt. i, p. 32. 

* Lucaa, Ancient Egyptian Materials, p. 58. 

* Ancient Egypt, 1916, pt. ii, p. 87 ; also Museum of Fine Arts Bulletin, Bofton, Dec., 1915. 

* According to Harrison this was a lead glaze. Harrison, Pots and Pans, p. 53. 

» Land of tie Five Rivers, p. 44. 

“ Eney. Brit. <ilth ed.), vol. v, p. 744- Ceramics. Dr. Anderwon has not reported the presence of glaze in 
Chalcdithic aitea in China. 

** The Chbese appear to have obtained their knowledge of lad glaze from the Weft. Harrison, Pots and 
Pans, p. 53. 
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be noted, a very considerable difference between the processes involved in making porcelain 
and glazed pottery. The former is a vitrified clay of a special kind, whereas the latter is made 
by applying a glass-like material to an earthenware base. 

it is certainly interesting to find that glazed pottery was used in India before it appears 
to have been known in Mesopotamia. And it should be noted that the quality of the 
Indian sherds that I have juSl described is equal in finish to any glazed ware of ancient 
Mesopotamia. The four pieces found at Mohenjo-daro are beyond a doubt the handiwork 
of a potter who was well acquainted with the process and able to carry it to a high degree 
of perfeftion. From the faft that only four samples of this glazed ware have been found, 
we muSl conclude, at leaSl for the present, that it was not extensively manufaftured. Indeed, 
we cannot be certain that it was adbially made in India ; it may conceivably have 
been imported. We mu^l, nevertheless, provisionally accept its Indian origin, for there 
is no other country known to us where glazed pottery vessels were manufactured at such 
an early date.^ 


Vitreous Palie 

The history of this material, which to the casual eye closely resembles an opaque glass, 
is at present obscure. At Mohenjo-daro it occurs as commonly as faience, and it was doubtless 
appreciated for its strength and the compactness of its pa^te. It can readily be moulded, and 
objects made of it, though simple in design, have their details well defined. I do not know 
if this subCtance has yet been found in Mesopotamia ; I have seen no samples at Kish 
or elsewhere. In Egypt, a very similar material to that found at Mohenjo-daro was commonly 
used in the twenty-sixth dynaCty ; it is described by Petrie as “ a beautiful hard stoneware, 
apparently made by mixing some glaze with the body, enough to fuse it into a solid mass 
throughout and with a fine and smooth surface without any face glaze 

A variety of vitreous paCfo known as glass-pa^le is mentioned by Hall as being used in 
the manufacture of Cretan beads in M.M. III-L.M. I times. This subftance, he ftates, 
was peculiar to the Minoans, and was not used in Egypt.* Possibly this is the same 
substance that Sir Arthur Evans describes as a vitrified paile, and which seems to be the 
same material as that manufactured at Mohenjo-daro.* 

For the present, therefore, we may surmise that this vitreous paftc was an Indian 
invention and that it very slowly spread from that country. It is a diftinCt advance on faience, 
though I doubt whether its colour was always as fine, as it has little or no surface glaze. 

Glass 

As negative evidence is always useful, it is desirable to mention here that no true glass 
has yet been found either at HarappS or Mohenjo-daro, though the use of glass is not in r^ity 
far removed from the process of glazing pottery. The earlieCl examples of true glass that have 
been found up to the present come from Egypt. They include an impressed Hathor head found 


^ That small pottery objeds such as beads were frequemfy glazed, is well kaosm, bedi in early EgypSand Sumer. 
But technical difficulties may perhaps have prohibited its use in a larger way. For an example of a glazed pottery objed 
of early date from Sumer, see Mackay, Refort on tie SttcavaSion qftie “ A ” Cemetery at Xiti, pt. i, p. 43, ^ xvii!, fig. 20. 

* Arts and Crafts of Amtsent Egypt, p. 116. 

* Hall, Cipi/ization of Greeee in tie Bronze Age, p. 198, note. 

* Evans, Palace of Minos, vol. i, pp. 489-90. 
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in a pre-Dynailic grave * of Sequence Date 41, or the beginning of the second civilization, 
and glass beads from other pre-Dynaific burials.* The carlieif specimen of glass as yet found 
in Mesopotamia was unearthed at Abu Shahrein by Hall, who found it in a deposit older 
than the third dyna^y of Ur (c. 2300 b.c.).* The glass beads discovered by Herzfeld under 
the town houses of Samarra * may be of approximately the same date ; and Koldewey claims 
that certain vessels of mosaic glass found in Mesopotamia date back to the period when glass 
was in common use in Egypt (about 1500 b.c.).® These vessels may, however, have been 
imported. In Palestine glass appears in the Third Semitic Period (c. 1400-1000 b.c.), 
but it is thought to have been imported from Egypt.® Glass was unknown in Crete up to 
Middle Minoan times, when it was sparingly used for beads at the time of the twelfth dynasSly 
of Egypt (c. 2200-2000 B.c.).* 

Decorated Carkeuan 

Nos. 43-5 in PI. CXLVI illustrate three beads of especial technical interest. Design in white 

No. 43 (VS 25'46), also illustrated in PJ. CLVII, 9, is a carnclian bead of a beautiful 
translucent red colour with a design upon it in narrow white lines. These lines have been 
burnt into the ^tonc, and the fine colour of the ^^one itself proves that it had been subjeded 
to heat. Found in House XVII, VS Area, at a depth of i foot below the surface. 

No. 44 (L 225) is also of red carnelian with a white line around the edge on both faces. 

It was found jud beneath the surface of the ground in Chamber 114, Block 6, Sedtion A, 

L Area. 

No. 45 (SD 1198) is red carnelian covered with fine white lines. It was found in the 
passage welt of Chamber 8 of the Bath Building, at a depth of 5 ft. $ in. below the surface. 

These decorated carnelian beads, as they can bed be described, are for some reason— Rar* at 
which cannot at present be explained—^very rare at Mohenjo-daro. In fad, only four Mohcqjo-daro. 
specimens are known from that site.® The process by which the white lines were made to 
adhere so closely to the done has already been explained in a short note that I contributed 
to the JRAS,^ Carnelian beads treated in exadly the same way were found in a series of 
graves of pre-Sargonic date at Kish in Mesopotamia, though comparatively few in number. 

I am told that the process is dill carried on in the south of India,“ where, however, 
it is a decaying indudry.^*’ ** 

* Petrie, PrehiSoric Egypt, p. 43, (no); pi. ii. No. 47. It is suggeAed that it may have been imported. 

* Maciver and Mace, El Amrch and Abydos, 1902. 

* Hall, Tht Cimlizalhn of Greece in the Bronze Age, p. 71. 

* Frankfort, Studies in Early Pottery of the Near EaQ, No. i, p. 61. 

® Koldewey, Excavations at Babylon, pp. 255-6. 

* Handcock, Arch^lagy of the Holy Land, pp. 271-2. 

* Evana, Palace of Minos, vol. i, p. 104. 

* The fourth bead, which I have not yet seen, wu found m the room wcA of chamber 46, House V, Block 2, of 
the HR area, at a depth of 6 feet below the surface of the ground. 

* JRAS, 1925, pp. 689 sqq. 

Mackay, A Sumerian Palace, pt. ii, pi, Ir, Nos, 54-8 and 62-3. In particular compare No 62 of the above 
with No. 44, PI. CXLVI of this work. 

Decorated carnelian beads are common on sites of the Scytho-Farthian and Kushin periods in the North-WeA 
of India,—[Eo.] 

** Similarly decorated carnelian beads have been recovered by Sir Aurel Stein from sites between Khotan and 
Kan'chou. See Stein, Serindia, vol. iv, pp. too, 117; pi. iv. The author also tells me that he has found several 
ipecimena 00 Chalcolithic sites of MakrSn and Kallt. 

The induftry was carried on at Sehwfn in Sind up to 35 years ago. 
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Imitation Carkelian 

A few objedls that arc obviously imitations of decorated carnclian (PI. CLVII, 
8, 10, II, and 12) have also been found at Mohenjo-daro. 

No. 8 (SD 1998) is a rectangular bead measuring 1-5 inches long by 0*35 inch wide and 
thick. It is made of a fine white paile resembling powdered Ctcatite, and is marked with 
red bands. The red is a thick hasmatite slip that has been carefully polished. Level, 8 feet 
below surface. 

No. 10 (HR 1797) is the same shape as the curious shell and alabaster objeCts found at 
Mohenjo-daro (PI. CLVII, 56 and 57 ; PI. CLVI, 2—5), with a wavy surface above and below, 
and sometimes perforated, sometimes not.* The objeCt in question has an outside diameter 
of o- 95 inch, is o- 5 inch high, and the diameter of its hole is 0-43 inch. It is made of a white 
paite that contains a gritty material resembling quartz, and its outer surface is smoothly coated 
with a dark red haematite slip that has been carefully polished. Upon this slip somewhat 
irregular circles have been painted in white with three dots in the centre of each. It has also 
been mentioned in Chapter XXVI on Personal Ornaments, for despite the large diameter 
of its hole it may have been worn as a bead.*’ * Level, 6 ft. 6 in. below surface. 
Room 12, House VIII, Block 3, HR Area. 

No. 11 (SD 1823) is a fragment of a small vase made of a white pafte. Like No. 10, 
it also was coated with a smooth red slip upon which irregular lines in white were painted 
which recall the “ scrabbled ” markings on some of the painted pottery. From Block 4, 
Southern Buildings Seftion. Level, 8 feet below surface. 

No. 12 (HR i960) is very similar to No. 10, except that there are more dots inside its 
circles. It is but a fragment and its eftimated outside diameter is 1-5 inches and inside 
diameter 0-85 inch. Its height is o-68 inch. Found in Room 4, House VII, Block 3, 
HR Area, at a depth of 5 ft. 6 in. below the surface. 


Bronze Cells for Inlay 

In PI. CLVIII, 3 and 7, and again in PI. CXLIII, 9 and 10, two pieces of bronze are 
illustrated, whose cells were evidently intended to contain inlay. The larger piece, No. 7 
(DK 2278), measures 1-55 inches across and 0-3 inch in thickness ; the depth of each cell 
is O’ 15 inch. Level, 4 ft. 6 in. below surface. Room 14, Block 2, Seftion B, DK Area. 

No. 3 (DK 2279) is very similar except in its design, but is a smaller fragment. Level, 
7 feet below surface. Room 4, Block 16, Sedlion C, DK Area. 

In neither of these pieces is any trace of the inlay left, whether of glaze, ^one, or shell. 
The fir^ seems the mo^ probable, as the inlay could be inserted in the cells in a paity condition 
and fired in that position. Shell inlay would have required very careful cutting to make each 
piece fit closely to the cell, for which it was intended. I have not heard of inlay work of this 
description being found in Mesopotamia, but inlay with a ftone backing was well known 
there in very early times. There is no reason, however, to think that the Sumerian did not 
sometimes also use metal for this purpose. In Egypt, moreover, especially in the 
Twelfth Dynasty, cloisonne work was praftised extensively, the cells being formed by separate 


* Thew kA are probably iinfinithed. 

* See ASR. 1902-3, pi. xxviii t, fig. 3, and p. 517 sitfra. 

* Mr. Mackay’s view that these objefts may have been merely beads seems hardly tenable in view of their obvioita 
resemblance to the ring Aonei illuihated in PI. Xlll, 9 and 10, and PI. XIV, 6 and 8. See pp. 61-3 
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pieces of flat wire instead of being caft. The former process may be a development of the 
latter, as it was probably found that when ca^f the walls of the cells could not be made of 
sufficient thinness. 

Worked Aoate 

Two pieces of worked agate are of considerable intereft. It is not possible, however, 
to illuilrate them adequately, as their details are so fine (PI. CXXXIII, 19 and 20). 

No. 19 (SD 872) is rectangular in shape and measures 2-7 inches long by o-8 inch wide Mode of 
by 047 inch thick. One face shows the natural surface of the pebble ; on a second it has worlrinf. 
been fir^ flaked and then partially rubbed down ; and the third and fourth faces were both 
carefully smoothed and polished. Level, 7 feet below surface. 

No. 20 (SD 820) is roughly reCtangular in shape, measuring 3*05 inches long by 0-9 inch 
wide by 0-55 inch thick. One side shows the natural surface of the pebble ; on another 
side and at one end it has been flaked exceptionally finely and smoothly. On the two remaining 
sides the flaking has been removed by careful polishing. Level, 3 feet below surface. 

For what purpose these two unfinished pieces of agate were to be used, it is difficult to 
say. Possibly they were intended for burnishers for metal work. On the other hand, what 
are undoubted burnishers have been found, and they are triangular in seftion (PI. CXXX, 

10, 32, and 36).* The fineness and regularity of the flaking in both pieces, which arc of 
Intermediate date, is extraordinary ; it shows a very high level of craftsmanship. 

In the working of flint, agate, and other hard siliceous Clones the people of Mohenjo-daro Profidency in 
were extremely proficient, as is proved by the chert weights, the two partially finished objefts workinf hard 
juft described, the burnishers, and some of the harder ftone beads. These materials were atonat. 
not, however, used for weapons, copper and bronze being used exclusively ; and it is 
evident that these latter metals were both plentiful and cheap. Flint was, however, employed 
for ordinary domeftic purposes ; numbers of flakes (PI. CXXXI, i-i 6) were found in nearly 
every house, together with the cores from which they were ftruck. 

Textiles 

No textiles of any description are ordinarily preserved at Mohenjo-daro owing to the 
nature of the soil of that place, but adhering to the lid of the small silver vase illuftrated in 
PI. CXL, 3, a small piece of woven material was found which had been preserved by being 
impregnated with silver salts. 

This fragment of cloth was submitted to Mr. James Turner, Direftor of the Report on doth. 
Technological Research Laboratory, Bombay, for examination, who remarks in his preliminary 
report that “ The fibre was exceedingly tender and broke under very small ftresses. How¬ 
ever, some preparations were obtained revealing the convoluted ftrufture charafteriftic of cotton. 

All the fibres examined were completely penetrated by fungal hyphae. The appearance of 
one of the convoluted fibres is shown in the accompanying photograph (PI. CLIX, 6 and 7). 

As this examination has been confined to a fragment measuring o-1 inch in one direction by 
0-3 inch in the other direftion, these results can only be regarded as tentative. 

(1) Fibre ; Gjtton. Cotton. 

(2) Weight of fabric : 2 oz. per square yard. 

(3) Counts of warp : 34’s. 

Counts of weft : 34’s. 

(4) Ends (warp threads) ; 20 per inch. 

Pock (weft threads) : 60 per inch.” 

^ These burnishen arc of chert— [Ed.] 
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In conclusion, Mr. Turner Elates : “ I would point out that the largcil complete fragment 
recovered, when the paraffin wax was dissolved off, was so small that it is exceedingly difficult 
to attain certainty in the conclusions. However, I do not myself entertain any reasonable 
doubt that they are at any rate approximately corredl,” ^ 

Egypt, which is now a great country for cotton, apparently did not produce this fibre 
in very early times. As far as we know at present, only flax and ramie were grown for the 
purpose of clothing. If cotton also had been woven in that country, it would have been noted 
before now, as owing to the extremely dry climate textiles, especially those from tombs, are 
exceptionally well preserved. 


Cereals and Fruits 

In Chamber 6o, Block 2, Seftion D, L Area, a quantity of wheat (L 855) was found lying 
on a pavement of Late date. It was probably once contained in a basket which had entirely 
perished. This wheat, of which there was a considerable quantity, was whole, but badly 
carbonized. 

A sample was examined by Dr. O, Stapf, late Keeper of the Herbarium, Kew, who reports 
provisionally as follows :— 

“ The grains show a remarkably wide range in size and shape, as if they had been derived 
from several strains. From a preliminary examination of the grains, I should say they 
represent a club-wheat (Triticum compailum), but the plumped of the grains also approach 
T. iph/erococcum. Both species are ftill in cultivation in the Punjab.” 

Professor Percival, of Reading University, has also examined this wheat. He reports 
that in his opinion it is the Indian dwarf wheat (Triticum spharococcum). 

A sample of wheat from the SD Area was also submitted to the same authority, who 
Aates it to be probably T. sph^erococcum, but not quite typical. It may belong to a form of 
T, compaHum, Hoft. The latter wheat is not now found in India ; it is, however, an old wheat, 
common in Afghini^tJn. 

Samples of barley from the HR Area have been identified by Professor Percival as 
Hordeum vulgare. 

It is ^lill uncertain whether barley was the fir^ cereal to be cultivated by man. Both 
wheat and barley have been found in the earliest graves of Egypt. Samples of the former 
from early prc-Dyna^ic burials near Badari have been assigned to the “ Emmer Group ”, a 
species that possesses fourteen chromosomes and varieties of which have been found growing 
wild in Syria and Transjordania.* 

The wheat found at Mohenjo-daro belongs to another group with twenty-one 
chromosomes known as “ Soft Wheats ”, which occur in a wild ftate in some parts of Persia. 

Only one sample of very early wheat is known from Mesopotamia. This was found by 
Professor Langdon at Jemdet Nasr, but, unfortunately, there has been some controversy 
regarding its species.® Wheat found in the loweft levels of Anau in Turkeftin has been 
identified by Dr. Schcllenberg as belonging to the '* Soft Wheat ” group.* 


^ Since this was written Mr. Tamer has been able to examine other samples of textiles from Mohenjo-daro and 
has published them in BuUttin No. 17, TecAiie/ogical Series, No. Inditn Central Cottas Coamittte, Bombay, to which 
the reader is referred. See also pp. 34. and 193 supra. 

* Peake, JRAl., vol, Ivii (1927), p. 33. 

* The Times, 29th Jan., 3rd Feb., 7th Feb,, 1927 s Percival, Natan, vol. cxix, p. 280. 

* Fumpelly, Exploratiosu in TurkeSat (1904), vol. ii, pp. 472 and 473. 
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A species of hAi\ey (Hordeum vulgare) found in pre-Dynailic graves in Egypt is the same 
as that found at Mohenjo-daro. This barley is said to be a later species than the wild 
H, ipo/t/ancumy a native of Western Asia. Barley grains and glumes found adhering to a sun- 
dried brick from the lowe^l level of the North Kurgan at Anau have been identified as 
H. diSlichum^ a species that approaches very closely to the wild type of barley. 

Mr. Peake, in his presidential address to the Royal Anthropological In-ftitute,^ remarks : Aaiatic origin of 
“ It is clear that wheat, and the pradtice of cultivating this grain, muft have reached Egypt wheat, 
from Asia, where the plant is native.” The same is probably true also of barley, but that 
cereal, owing to its more hardy nature, had possibly a much wider range than wheat ; it will 
grow and ripen under conditions that would kill the more nutritious cereal. 


Dates 

Some badly carbonized date seeds (VS 3627) were found in Chamber 37, House I, 

VS Area, showing that the date was known and presumably eaten in prehistoric Sind. The 
date-palm is not now a common tree in Sind ; it is only sparsely grown in gardens. But in Date-palm, 
the Panjab there are several localities where large groves cxiil, and also in Bahawalpur State. 

There is, therefore, no reason to think that dates were imported from abroad in ancient times. 

If they had been, a likely source would have been the Bahrein Islands or other places in the 
Persian Gulf, such as Dilmun and M§gan, w'hich arc mentioned in the earliest Sumerian 
inscriptions as being famous for this commodity. As far as we can sec, the date was not 
a principal article of food in early Sind, as so few date kernels have been found at Mohenjo- 
daro ; but perhaps the damp soil of that site is responsible for their disappearance. 


Mioicines 

Organic and sometimes inorganic sub^anccs also are subjcift to decay in the damp 
mounds of Mohenjo-daro, and by reason of this change they become praftically 
indi^inguishable from the soil in which they lie. Pieces of a coal-black subftance, which 
is hard when dry and breaks with a shining black fradlure, have been found in the DK and VS 
Areas and have long been a puzzle. This subilance forms a dark-brown solution in water, 
which might lead one to think that it was some kind of ink. 

Mr. Sana Ullah, the Archaeological Chemift m India, has now succeeded in identifying aiUtit. 
this sub^Iance. It is not an ink, but an ancient medicine called Silajit, which is vciy largely 
used at the present day in India as a cure for various ills. It is said to be a specific for dyspepsia, 
diabetes, diseases of the liver and spleen, to regulate the aftion of the heart, and as a good 
respiratory stimulant and expeftorant.* 

The analysis of this subilance made by Dr. Hamid is given in Appendix 1 (p. 690). Aaaljrsu. 

At the present day the name HlajU is given to two subftances. One is white in colour 
and is a more or less pure native aluminium sulphate. The second is called black Hlajit 
and is of quite a diflFerent nature. It exudes from the rocks, and, though it resembles 
a bituminous alum ore, there is vegetable matter mixed with it. It is this latter substance 


> Jotirn. Roy. Anthrof. htS., vol. Ivii, 1927. 

* Sec Dr Hem Chandra Sen in Indian Medical Record, t4th and May, 1902. 
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that has been found at Mohenjo-daro. The localities in which it occurs are the lower, central, 
and upper ranges of the Himalayas, and it is brought down by various hill tribes for sale in 
the plains. 

Sildjit may, of course, occur in other parts of the world. Prominence is given to it in 
this chapter, as it may have been exported anciently ; and it may, therefore, be found on 
other sites of the Near and Middle Bail. If this be so, it may help us in tracing further 
trade connexions with ancient India. This sample was found in the space south of Chamber 2, 
Block I, SeXion C, DK Area, at a depth of 2 ft. 6 in. below the surface of the ground. 



Chapter XXIX 

SYSTEM OF WEIGHTS AT MOHENJO-DARO ‘ 

A mongst the objedts excavated at both Mohenjo-daro and HarappS are a large 
number of small rcdlangular blocks, moftly of a tawny or light grey banded chert, 
but also of other hard rocks such as gneiss. In one or two cases their form is 
cylindrical, but for the modi part it is cubical. The blocks are well finished and polished, and 
are generally in a good dlate of preservation. None bears any inscription or mark indicating 
a value (PI. CXXX, 25, 26, and 34 ; PI. CXXXI, 20-35). 

The results obtained from weighing these blocks show conclusively that they are weights 
belonging to a definite sydlem, which is given in Table I. 

In endeavouring to arrive at the modi probable value of the unit, the only assumption 
I have made is that no one particular weight is more accurate than the redl, and that the 
probable percentage of error is the same for all. The loss due to chipping or wear of the 
edges in the specimens seledled can rarely exceed 3 parts in 1,000, and in modi cases is much 
less ; the error due to this is therefore negligible in comparison with the variation of the 
different specimens of the same weight, which may evidently amount to as much as 10 per 
cent, though the mean deviation in a group hardly ever exceeds 2 per cent. 

The assumption made by some metrologidls that any given heavy weight, which 
happens to be in a good dlate of preservation and which, artidlically speaking, has been made 
with care, can be taken as an accurate dlandard and that other weights can be derived from 
it as submultiples, is one which presupposes a knowledge of modern scientific method which 
is not judlified by the evidence, particularly in the earlier periods. 

The hypothesis of Ridgeway—a very reasonable one—that originally weighing was 
redlrided to the more precious objedls which would be bartered in small quantity, would lead 
us to expe£l the smaller weights to be the more accurate, and the evidence adduced in the 
tables shows much the same percentage considlency throughout the whole scale. The method 
of arriving at the modi probable value of the unit was as follows : a casual inspedion of the 
weights* showed that, with a few exceptions which were omitted, the weights fell into a series 
of groups which were in simple numerical ratios with one another. Giving the smalledl the 
arbitrary value of unity, the others are in simple ratios, 2, 4, 8, etc. The mean weight of each 
group is divided by this ratio and multiplied by the number of specimens. The produfts 
for all the groups are added together and divided by the total number of specimens. This 
gives a mean value for the group of smalledl weight in which every specimen weighed is allowed 
equal importance. The mean values for all the other groups are then obtained by multiplying 
* In the Annual R^ort of the Arctueological Department for 1935-6, p. 93, Mr. Mackey foited that a large range 
of weighti had been examined by the Arctueok^ical Giemift with the objed of OKertaining whether in their ratios they 
agree with the metrological ^rflein* of other parti of the Ancient Eoft. I should like to take this opportunity of explaining 
^t it was Mr. Hemmy and not the Archseological Chemift who was the firft to work out the syffom of these weights at 
Mohenjo-daro.—[£o.] 

* The lilb of weights are given at pp. 596-8. See also pp. 461-4. 
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this mean value by the ratio already found. In this way we arrive at the calculated values 
shown in column (7) in Table 1 . 
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Out of a total of 120 weights selected for their good condition, only seven do not fall 
into the above table, and curiously enough these form another series, although the number is 
too small to base any important deduftion upon it, vide Table IV. 

The weights found at Harapp 3 were treated in the same way, and the results are shown 
in Table II. 
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M 

L 

I 

0 

5467 

_ 

— 

640 

550-4 

-‘37 

values. 

K 

I 

I 

135-86 


_ 

160 

137-60 

-174 

_ 

H 

I 

54 ' 3 » 

— 

— 

64 

55-04 

- 72 

•— 

G 

13 

27-55 

-46 

2679-28-64 

32 

27-52 

•03 

— 

F 

9 

13-86 

■25 

13-62-14-94 

16 

1376 

•10 

. — 

E 

4 

6-84 

•so 

6-6$- 6-98 

8 

6-88 

— *04 

— 

D 

3 

3-44 

*04 

3-39- 3-49 

4 

S '44 

•00 

—I 

B 


1-70 



a 

1-72 

— .02 ’ 



^ To avoid the confusion often found betweot the abbieviatioiu for gtaoM and (iiiiu, gas. ii uted iat gtamt and 
g.t. for grtinf trojr. 
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The above table represents thirty-foiir out of thirty-nine seleffed weights. The exceptions 
will be considered later. 

This table shows an exa^ly similar series of weights to the former, and the mean value 
for unit weight A is • 860, which is pnuElically identical with the value • 856 found for the unit 
weight at Mohenjo-daro. There is, therefore, no local variation between the weights in the 
two places, although 500 miles apart. We may, therefore, combine the results in the two 
tables and obtain Table III. 


Table III.— ^Weight* found at both Mohenjo-daeo and Haeappa 


(0 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 








Difference i 

DeRigna- 

No. of 

Mean 

Mean 



Calculated 

between 


don. 

ipecimens. 

weight 

devia- 

Limits. 

Ratio. 

value. 

Cols. 3 

Remarks. 



observed. 

tion. 




and 7. 


N 

2 

'375 

_ 

>375 

1600 

1371 gin. 

4 


M 

I 

546-7 

— 


640 

548-5 

— 1-8 


L 

2 

272-9 

2-2S 

2707 -275-2 

320 

274-2 

- r-3 


K 

1 

174-5 

— 

— 

200 

171-4 

3-' 

— 

J 

7 

'35-95 

•77 

'34S9-'37-8 i 

160 

137-1 

— i-i 

— 

H 

7 

54-S3 

•23 1 

53-81-54-50 

64 

54-84 

— -61 

— 

G 

39 

27-38 

•33 

26-79-29-00 

3* 

27-42 

— -04 

— 

F 

41 

13-81 

•26 

13-37- 14-94 

f6 

1371 

-to 

2II-S g.t. 

E 

26 

6-82 

•09 

6-31- 7-27 

8 

6-86 

._ .04 

105 8 gt. 

D 

12 

3-41 

■06 

3-24- 3-51 

4 

3-43 

- - -02 

— 

C 

2 

2-28 

•04 

2-24- 2-33 

JX8 

2-28 

•00 

^ 35’3 K t. 

B 

6 

1-76 

-06 

1-69- 1-86 

2 

1-71 

-05 

— 

A 

I 

•87 

— 

— 

I t 

•857 

01 

- 13*2 g.t. 


In the above table are represented 147 out of 159 specimens which were considered in 
good enough condition to furnish reliable weights. Only three have been corredted, and these 
were large weights, the original form of which could readily be calculated from their 
dimensions. 

The sequence of ratios is ftriking. Omitting group C, it runs as follows :— 

I, 2, 4, 8, r6, 32, 64, 160, 200, 320, 640, 1,600. 

There is not a sign here of the sexagesimal system ; all the ratios arc binary or decimal 
(with the exception of the two weights in group C, which weigh one-third of those in 
group E). 

There are certain exceptional weights found in both places. It appears more than a 
coincidence that the seven found at Mohenjo-daro should be themselves in the simple ratios 
1,2,3, 4, 24, 48 {vide Table IV), but the number of specimens is too small to build much upon. 


Table IV.— Exceptional Weichti at Mohenjo-daro 


(0 

(2) 

(3) 

(4) 

(5) 

(6) 

Designation. 

No. of 
specimens. 

Mean value 
observed. 

Rado. 

Ubel. 

Remarks. 

U 

I 

47-30 

48 

DK 3176 j 

— 

T 

I 

24-50 

24 

DK 1411 

/VS 3058 1 

3-90 gms. 

S 

* 

3-92 

4 

\DK 220 

3'93 RDM- 

R 

I 

3-03 

3 

DK J183 

(3-92 gm. = 60-6 g.t,) 


I 1 

2-07 

2 

DK 2106 

— 


> 1 

-98 

< 

VS 332 
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At HarappS No. 266, weighing 49*73 gm. was made of gneiss, but though the faces 
were in a ftate of high polish, the edges were rounded. It is probably a worn member of 
Group H. No. 1,184, weighing 3*96, is slightly chipped and, therefore, should weigh slightly 
above 4. It cannot, therefore, belong to Group D, but appears to be a member of Group S 
in Table IV. No. 3,556, weighing 3*12 gm., is of gneiss, and has its edges rounded. This 
is probably due to wear, and this weight probably belongs to Group D. B (f) 23, weighing 
1-255, *nadc of chert, is in excellent condition. It cannot be placed with any group. 

A comparison was made with the weights found at different times and places in Iraq 
and at Susa. 

ComparUoD colledtion of data available was that in the Memoir of M. Soutzo, in vol. xii 

whb th* of the Diligation en Perse. For a ju^ comparison it was desirable to make an analysis of these 

Babylonian weights in the same manner as above described. Weights described as being broken or in 

ayttom. condition were omitted, whilst those of doubtful attribution or definitely aberrant are 

considered separately. 

The weights belonging to the Babylonian light mina system are considered together in 
Table V ; in Table VI arc given those definitely marked as belonging to the Assyrian heavy 
mina sy^em, and in Table VII those found at Susa which belong to the Babylonian sy^em. 
As some of the smaller weights did not appear to be weighed to the neared decigram, weights 
less than half a shekel were not taken into account in calculating the mean value of the unit 
from all the weights. 


Tabli V.— Light Babtloniah Syitim 


(0 

(0 

(3) 


(5) 

(6) 

(7) 

(8) 

(9) 


No. of 

Mean 

Mean 



Calculated 

Difference 

between 


Doignation. 

specimens. 

weight 

observed. 

devia¬ 

tion. 

Limits. 

Ratio. 

value. 

Cols. 3 
and 7. 

Remarks. 

Talent 


39680 

- 

- 

38800 

30340 

— 560 

Weigho in 
grams. 

|o Mina* 

I 

14975 


— 

14400 

15130 

-*45 

— 


3 

3466 

44 

3433-3511 

3400 

3530 

- 54 

— 


I 

*49* 

— 

1 — 

1440 

151a 

— 30 

— 


4 

970 

*3 

; 946-995 

960 

1008 

- 3« 

— 

Mina . 

3 

486 

16 

468-510 

480 

504 

— 18 

— 


6 

346 

3 

340-348 

340 

353 

- 6 

— 


5 

170 

4 

164-175 

160 

168 

1 * 



6 

83*8 

*•5 

8o*a-85<s 

80 

84*0 

— 1*3 

— 


7 

41*8 

0*9 

4«>-43'7 

40 

43*0 

— ‘3 

— 


4 

16*91 

'44 

*6*45-*7'7 o 

}6 

r6*8o 

•II 


Shekel. 

IT 

8*31 

•36 

8 

8*40 

- -09 

“ 139*6 g.t 


16 

4-37 

•31 

4-4*8o 

4 . 

4*30 

•*7 

* ^ 


5 

315 

•10 

3-3*30 

* 

8*t0 

•05 


1 Shekel 

4 

.96 

•09 

•8o-t*io 

I 

1*05 

- -09 

1 _ 

I 


Mean value of Shekel — 9*40 gm*. » 139*6 g.t 
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(0 

(0 

(3) 

( 4 ) 

( 5 ) 

( 6 ) 

( 7 ) 

( 8 ) 

( 9 ) 


No. of 

Mean 

Mean 



j Calculated 

Difference 

between 


Designation. 

specimens. 

weight 

observed. 

devia¬ 

tion. 

Limits. 

> Ratio. 

value. 

Cols. 3 
and 7. 

Remarks, 

Talent, 


60303 

_ 

_ 

i 7300 

; 60106 

*97 


15 Minas 


*4933 

— 

— 

; 1800 

I 5026 

- 93 

— 

5 .. 

* 

5043 

— 

— 

600 

S009 

34 

— 

3 .. 

1 

3865 

— 

— 

360 

3005 

- 140 

— 

z ,• 

2 

1962 

30 

1931-1992 

240 

2004 

— 4 * 

— 

I Mina 


990 

3 * 

9 SS-to 37 

izo 

1002 

- 12 

— 

I Minas 


666 


— 

80 

668 

2 

_ 

i Mina 

i 

Z37 

— 

— 

30 

Z50 

15 

— 

i » 

T 

198 

— 

— 

1 


2 

— 

t » 


178 

— 

— 

20 

167 

1 I I 

— 

t *• 


1 128 

__ 

— 

>5 

125 

3 

— 

3 Shekels 


S* 4 

— 

— 

6 

50-1 

2-3 

— 

z »• 


36 

— 

— 

4 

33-4 

2-6 

— 



Mean 

half large Shekel =: 8*35 gm. = 

128-89 8-*- 




Table VII.—Weichti on Babylonian System tovsd at Suia 


'■) 

(>) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Designation. 

No, of 
specimens. 

Mean 

weight 

Mean 

devia- 

Limits. 

Ratio. 

Calculated 

value. 

Difference 
between 
Cols. 3 

Re mar 



observed. 

tion. 




and 7. 



I 

10045 

_ 

_ 

9600 

10044 

1 

_ 


3 

4969 

36 

4985-5007 

4800 

5022 

— 53 

— 


2 

2496 

*7 

246^3523 

3400 

2511 

— 15 

— 


I 

2020 

— 

— 

1920 

2009 

11 

— 


2 

1007 

>4 

994 -1021 

960 

1004 

3 

— 

Mina . 

6 

504 

6 

495-5*9 

480 

50* 

» 

— 


3 

420 

10 

405-429 

400 

4*8 

2 

— 


3 

34* 

4 

335-345 

3*0 

1 335 

7 

1 - 


6 

*57 

2 

253—260 

! *40 

1 *5* 

i ^ 

t _ 


9 ! 

165 

5 

1 158-176 

: 160 

167 

' - 2 

j 


a 

122 


I3I-I24 

120 

1 126 

— 4 

— 


12 

8*4 

*7 

76-86 

Bo 

i 83-7 

— *-3 

; - 


8 1 

4*'3 

•8 

39-43 

40 

4*-8 

1 — -5 

— 


2 

33-5 

•5 

i 33-34 

3* 

33-5 

1 -oo 

— 


8 

17-26 

•46 

16-50-18 

16 

*6-74 i 

•5* 

— 

Shekel. 

20 

8-45 

•3* 

8-9 

8 

8-37 

•08 

119 a g 

Don Ue small 

s 

5*50 

■10 

i 5-*5-5*7S 

|X8 

5-58 

— -08 

— 

Kklfahekel . 

9 

4-19 

•17 

3 •Bo-4-50 

, ♦ I 

418 

•01 

_ 

Small Mina. 

6 ! 

*•77 

•16 

3-40-3-I0 

1X8 

*79 

— -02 

— 


t 

2 

— 

— 

2 j 

2^09 

- -09 

— 


3 

•95 

•07 

•85-1 

* ! 

1-05 

— -10 

1 i 

i 


Otkoltiied ifitMn the umbo of all weights not lets than a half shekel, the shekel 8-57 gms. » ia9'2 g.t. 
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It is clear that there is no special local variation in the shekel at Susa and that it is 
identical vdth that found in Iraq. Combining the results of Tables V, VI, and VII, we arrive 
at the result that the Babylonian shekel 8*38 gm. =» 129-3 g.t. Comparing column (5) in 
Table III with the corresponding coluntns in these tables, we see that there is no overlapping 
anywhere except that one value of the ith shekel at Susa, -85, and one from Iraq, -80, 
are less than the smallest weight, -87, found at Mohenjo-daro, whilst Class C on the 
Mohcnjo-daro syftcm more or less overlaps the quarter shekel. The same succession of ratios 
from I to 32 of the aftual weights used in the systems is worthy of note. 

There are also certain approximations between the aberrant Indus Valley weights and 
those on the Babylonian syftem. These are shown in Table VIII. 


Table VIII. —Approximations or Indus Vallfy Wp-ights to the Babylonian System 


Babylonian Syftem. ' Corresponding Indus Valley Weight. 


Locality. 

Cat. No. 

Weight. 

Attribution 
by Sotttzo. 

Group. 

Cat. No. 

Mean wt. 

Limits. 

(0 

( 3 ) 

(3) 

( 4 ) 

( 5 ) 

( 6 ) 

( 7 ) 

( 8 ) 

Hillah . 

— L. 

•95 

1 Shekel 

P 

VS 33 ^ 

.98 

_ 

Niffer 

9 S 9 C. 

1*10 

marked 221 

1 Shekel 

_ 



__ 


— C, 







Susa . 

55 

, 

,, 

— 

— 

— 

— 

»» • 

12860 

I 


— 

i — 

— 

— 

. 


2 

f Shekel 

G 

' DK 2106 

2*07 

— 


— B.M. 

2 






Susa. 

12994 

290 

Small Mina 

R 

DK 3183 

1 303 

1 — 

... 

50 

3'io 

— 





Many weights 

from ^-80 

to 4*10 

1 Shekel 

S 

DK 220 1 

3-93 

— 

Niffer 

— C. 

3.30 

i Shekel 

C 

— 

2*28 

2*24-2*33 

•1 

— C. 

2*20 

•* 

— 

— 

— 

— 


— B.M. 

219 

! 






The locality of discovery is given where ^ated, also the catalogue number in the Museum 
where the specimen is kept. (L » Louvre, C « Constantinople Museum, B.M. =» British 
Museum.) 

The weights of doubtful attribution or definitely aberrant found at Susa as well as in 
various places in Iraq have been tabulated by M. Soutax>.. Omitting those which are ^ted 
to be damaged or in bad condition, we observe in the It^ fifty>three exceptional weights, 
of which thirty-two come from Susa. Quite a number of these approximate to wetjphts found 
in the Indus Valley, and Table IX gives a liif of these approximations. No Indian weight 
corresponding to the la^ item has actually been found, but, as the double of N would fonu 
a reasonable part of the system, it has been included. 
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Table IX.—ApriunmATioN* or AmmuiT Wbicht* pound in Iraq and Suia to Indus 
Vallet Wbicmte 



Iraq and Su 

SB. 



Indu 

Valley. 





Attribution ' 



Mean 


LocBlity 

Cat. No. 

Weight. 

by Soutzo. 1 

Group. 

Cat. No. 1 

Weight 

Limits 

_ 

— C. i 

■80 

1 Shekel 1 

A 

DK 140 ; 

■87 


SnsB. 

1*859 

•85 


— 


— 

Niffer 

959 C. 

1-15 

- , 

— 

B(^)23 1 

1-155 

— 

•» 

959 C. 

170 

— 

B 


1-76 

1-69-1-86 

Suaa. 

5+ I 

f6o 

- ' 

— 

- i 

— 

— 


118*7 1 

350 

— j 

D 

— 

3-4t 

3 24-3-51 

Sjp^B . 

982 C. 

3-45 

— ; 

— 

— 



Niftr 

959 C. 

3-45 

— 

— 

— 

— 

— 

— 

— Berl 

3-36 

- , 

— 

— 

— 

— 

Suu. 

56 

6-8o 

; Shekel (?) • 

E 

— 1 

6-8* 

6-31-7-27 

. 


12-40 

1 2 Shekels (?) ' 

F 

— 

i3‘8i 

>3-37-14-94 

1, . 

14.109 

1**5 

•f 

— 

— 

— 

— 



1270 

„ 

— 

— ! 

— 

— 

» . 

! 14*06 , 

i3'*o 

” 

— ' 

— ! 

— 

— 

NiWr 

1 ^ 

! 959 c. 

*3 

1470 

.1 

_ 

_ : 

_ 


Suu. 

! 28 1 

29 

— ! 

G 

— 

27M8 

2679-29*0 

Stida 

1988 C. 

47 

1 5 Shekels (?) ' 

U 1 

DK 3176 

47-30 i 

— 

Suu. 

37 

1387 

1 I Min*(?) ; 

J 

— , 

'35-9 i 

134-6-1378 

— 

i 91437 B.M. . 

268 

■ 2 Mina (?) . 

L 

— 1 

272-9 j 

2707-275*2 

Suu. 

I 1 

272 

1 » 1 

— 1 

— ' 

— 

— 


10 1 

271 

» i 

— 1 

— 

— i 

1 - 


7895 1 

538 

I Min*(?) I 

M ! 

4»i 1 

5467 

1 - 

‘ 1 

13820 

*769 

5 Minas (?) ■ 

2N 1 

1 

(* 750 ) 



We have here twenty-four, or omitting the two which coincidcwith aberrant Indian weights, 
twenty-two reasonably close coincidences of aberrant Babylonian weights (of which fourteen 
come from Susa) with the weights of the Indus Valley system. It may be noted that the 
greateft number of coincidences, six, and these nearly all from Susa, are with Group F, which 
is the group of which the greatest number of specimens have been collefted. Nevertheless, 
I do not attach a great deal of importance to these coincidences. The proportional variation 
of weights in Susa and Iraq is much greater than at Mohenjo-daro, whilst the shapes are 
charaftcriilically different. Those found in the wc^l arc cither duckshaped or ellipsoidal, 
whilA those from India are all refbingular blocks. 

It is a matter of interest to endeavour to discover whether the Indus Valley syftem of 
weights can be connefted up with any p^icular grain. 

It has been clearly shown, as in Ridgeway’s Oripn of Current and Weight Standards, 
that the Babylonian syftem is based on the grain of wheat. The weight (* -95 gm.) found 
at Hilkh, marked aa| grains, gives a value for the grain = 042, but the faft that it is marked 
with a fra£tion shows £at it has been derived from a higher multiple and that it is intended 
to be one-eighth of a shekel. This gives 180 grains to the shekel, a likely enough ratio on the 
H ey a gesimal sy^em, and taking the i-i8oth part of the mean value of the shekel, we arrive 
at the vaitte *047 for the grain, which is pradically the same as that of the wheat grain, 048 gm., 
which 18 three-quarters of the barley com or grain troy, -064 gm. 
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Starting from the mean value of Group E ( « 6* 86 gm.), we may divide by various round 
numbers which may seem likely or possible. The results arc as follows 

Dividing by 256, dividend = -027 

„ 200, „ =. -034 

„ 180, „ = *038 

„ 150, „ = ‘046 

„ T28, „ ^ *o;4 

„ roo, „ — *069 

„ 80, „ = *086 

» 60, „ = <114 

The values given in Ridgeway’s book for various grains used in weighing are as follows : 
Rice grain -036 
Wheat = -048 

Bailey = -064 

Ratti =’113 

The coincidence between the ratti and the dividend by 60 is tempting, but as there is no 
evidence in favour of a sexagesimal syftcm, I am more inclined to prefer the relation between 
the rice grain and the dividend by 200. 

A system of weights has been therefore discovered which is identical in Mohenjo-daro 
and Harappi. These weights are with hardly an exception uniform in shape, a redangular 
block, cubical in the smaller sizes, and in the great majority of cases of the same material—a hard 
chert. They arc well finished with polished faces and occasionally with bevelled edges. They 
are made with much greater accuracy and consiftency than those of Susa and Iraq. 

The syftem is binary in the smaller weights and then decimal, the succession of weights 
being in the ratios i, 2, J x 8, 4, 8, 16, 32, 64, 160, 200, 320, 640, 1,600. There is no 
evidence of a sexagesimal sy^em, but between i and 32 we find a similar succession of ratios 
at Susa. The moil frequently discovered weight, of ratio 16, has a mean value 13* 71 gm. 
211-5 shows no relation to the Babylonian shekel or its double.^ 

No inscription nor mark of value has been found on any of the weights. It is therefore 
probable (unless marks were originally painted on) that commercial transactions took place 
between classes of people who were completely ignorant of reading and writing. 


ArrsifDix I.— Weights at Mohinjo-daeo 


Oit. No. 

Weight. Designadon, etc. 

Cat. No. 

Weight. 

Designadon, etc. 

HR 4479 

1375 gra. 

N. 

HR 4536 

1365 

J. 

HR 2390 

366-od 


DK 1237 

135-38 

JLimiti 


corner knocked off. 


HR 636 

135-18 

134-59-1^7-81 


Correded to 


HR 19 

> 34-59 

C^lindr^. 


375 -*«> 

L. 

DK 316 

136*15 


VS 2678 

2707 


DK 835 

137*8* 


DK 1910 

167-55 


DK 373 

53 - 8 * 

H. 


SHghtly chipped 


DK 1636 

54-01 

Idmitt 


omitted. 

K, 1 

HR 4350 

54-50 

53-81-54*50 

VS 35 

174-5 


HR 4191 

54*45 

• 


> Sir Flinden Petrie ku pointed out that thk vaiue come* widtin the nnge cd* the E^ptkn weigha of 

various derignadoot, howeirer, can be found of almoft sny value between 7*5 gm. and 14*15 gm., ao that equalitf willi 
one or another it more likely than not to occur; but the fifi the Arye kone of the eaelieft Egyptien weight! 
give tome significance to the coincidence. 
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Cat. No. 

Weight. 

Designation, etc. 

at 

No. 

Weight. 

Designation, e 

HR 

4612 

54-05 

H. 

HR 

3799 

13-65 

F. 

HR 

4621 

54-45 


L 

208 

* 3-37 


DK 

3176 

47-30 

U. 

VS 

1737 

14-46 


DK 

2767 

27-21 

G. 

VS 

2083 

13-62 


DK 

1007 

27-22 

Limits 

VS 

2615 

13-78 


VS 

2986 

2712 

26-85-29-00 

vs 

2074 

13-85 


DK 

1934 

26-93 


VS 

*577 

14-90 


DK 

183 

26-81: 


vs 

2281 

>3-70 


HR 

340 

26-88 


vs 

>799 

1 


HR 

1683 

27-50 


vs 

2879 

6-87 

E 

HR 

2708 

27-ro 


DK 

1439 

6-85 

Limits 

VS 

3493 

27-30 


DK 

5*9 

6-83 

6 - 3 I- 7-27 

HR 

154 

27-29 


DK 

1643 

682 


HR 

4535 

27-05 


HR 

2502 

6-79 


VS 

3451 

27-25 


HR 

3873 

6-92 


HR 

2045 

26-92 


DK 

643 

6-80 


HR 

2207 

27-30 


DK 

535 

6-31 


HR 

5563 

27-75 


DK 

326 

6-73 


HR 

494 « 

* 7-45 


DK 

1211 

6-84 


L 

648 

29-00 


HR 

5800 

6-76 


VS 

3267 

27-40 


HR 

3049 

6-78 


HR 

5608 

27-10 


HR 

4499 

6-83 


VS 

3184 

27-10 


HR 

37>3 

6-91 


HR 

5654 

27-22 


HR 

2852 

6-89 


VS 

too6 

* 7-35 


vs 

3465 

6-84 


VS 

1740 

27-85 


HR 

4445 

6-87 


vs 

1879 

27-15 


HR 

5602 

6-66 


VS 

1148 

27-05 


vs 

1281 

7-27 


VS 

2172 

27-25 


i DK 

1730 

6-77 


DK 

14H 

24-50 

T. 

vs 

2259 

6-76 


Unmarked 

13-54 

F. 

vs 


6-87 


HR 

2356 

13-67 

Limits 

DK 

220 

3-93 

S 

HR 

2636 

13-58 

13-37-14-90 

VS 

3058 

3-90 


HR 

2046 

13-62 


: DK 

1428 

3-44 

D. 

C 

3262 

13-79 


! DK 

232 

3-*4 

Limits 

DK 

1269 

13-62 


1 DK 

787 

3-39 

3 * 4 - 3 - 5 « 

DK 

1 57 * 

13-70 


' HR 

2191 

3-44 


DK 

739 

13-50 


HR 

4284 

3-43 


DK 

197 

13-60 


HR 

3587 

3-38 


DK 

1207 

13-64 


j HR 

30*9 

330 


DK 

*793 

13-61 


VS 

2270 

3-48 


DK 

1872 

13-91 


VS 

929 

3 5 * 


DK 

2250 

13-69 


HR 

3183 

3-03 

R. 

DK 

8 t3 

14-59 


HR 

433 * 

*-33 

C. 

DK 

2012 

13-67 


HR 

3079 

3*4 


DK 

909 

13-49 


DK 

2106 

2-07 

Q- 

HS 

975 

13-59 


HR 

3906 

1-86 

B. 

HR 

4477 

14-35 


HR 

1872 

1-81 

Limits 

HR 

4460 

13-95 


VS 

340 

1-69 

1-69-1-86 

HR 

5608 

13-70 


VS 

*734 

1-70 


HR 

43*8 

13-62 


vs 

3495 

1-79 


HR 

4579 

13-60 


vs 

33 * 

0-98 

P. 

HR 

$602 

14 - 4 * 


DK 

140 

0-87 

A. 
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Api>endix IL—Liit op Wmohti piiom Harappa 


Cat. No. 

Weight. 

Designation, etc. 

at. No. 

Weight. 

Designation, etc. 

1642 * 

1261 gm. 

Poor condition. 

3561 

27-43 

G. Gneiss. 


Correfied to 

Chertjr lime- 

525 

26-79 

Grey slate, feir. 


137s 

Aone. N. 

120 

25-31 

? Grey slate, fiur. 

421 > 

492 

Limeftone; worn 

1074 

1387 

F. Chert. 


Correded to 

at edges only. 

874 

13-67 



5467 

M. 

120 

13-62 


771 

135-86 

J. Chert; corners. 

120 

> 37 > 




slightly 

1173 

13-81 




chipped. 

120 

>3-90 


771 

54 - 3 » 

H. Chert; corners 

278 

>494 




good. 

>575 

13-64 


266 

497 3 

f Gneiss; edges 

>85 

13-62 

Brown ileatite. 



worn. 

B(jr) a* 

6-90 

E. Chert. 

3663 

28-21 

G. Chert. 

817 

6-65 


1356 

27-28 

„ 

2585 

6-82 


1356 

27-68 


2928 

6-98 


855 

27-30 


1184 

3-96 

S. Chert, chipped. 

2550 

* 7-35 

„ 

1708 

3-49 

D. Chert. 

B(f) 14 

28-62 

„ 

120 

3-39 


A(/) 284 

27-40 

ft 

1 A(p) 15s 

3-43 

Steatite. 

A (0 155 

27-06 

„ 

' 3556 

3-12 

? Gneiss, edges 

A 7 S 7 

27-01 

Gneiss. 



rounded. 

854 

* 7-33 

Chert. 

3831 

1-70 

B. Chert. 

64s 

28-64 

» 

1 B(f) 23 

1-255 

i Chert, good. 


A number of objefts of different shapes were weighed, but furnished no evidence of 
being weights. One (No. 78), however, may be mentioned as a possible exception. It 
was of sugar-loaf form, carefully shaped, with two round holes pierced near the top and 
meeting in the middle, through which a rope could be reeved or the weight lifted by the 
fingers. The material was grey limeftone and the weight was 7,900 gms, which bears no 
obvious relation to the system worked out above. It was found at Nil, in Baluchiftin. 

‘ Rccakukted from deniity determination and measurement of dimensions. 








Chapter XXX 
HUMAN REMAINS 


INTRODUCTION 

T he human remains that have up to the present time been excavated at 
Mohcnjo-daro appear to belong to widely separated periods of time. The full 
account of the excavations and of the finding of the various remains have been 
given elsewhere, and we have, therefore, in the following account confined our remarks 
almoil entirely to the consideration of the anatomical features of the various skeletons and 
skulls that have been brought to light. These remains have very kindly been entrufted to 
us for the purpose of examination and report by Sir John Marshall, to whom we tender our 
sincere thanks. Of the various skeletons that have been found. No. i is of comparatively 
recent date, but the majority of the others are of considerable antiquity. In the majority 
of cases the bones were extremely fragile, and in their general appearance and conditions very 
closely resembled the human remains that were excavated at NSl in Baluchi^in,' and also 
certain other bones which were brought back by Sir Aurel Stein from the MakrSn region and 
were also entrufted to us for examination. Owing to the nature of the soil in which these 
remains have been lying, the bones were strongly impregnated with saltpetre, and, as a result, 
decay and disintegration of the bones set in at once, and proceed with great rapidity the 
moment the remains are exposed. In moA cases the bones were so delicate that it was found 
impossible to handle them for the purpose of examination or of taking measurements, 
until they had been treated with a solution of shellac dissolved in pure alcohol ; owing to the 
amount of saltpetre with which the bones were impregnated, it was found necessary 
to repeat the process on several occasions, so that the shellac might become thoroughly 
diilributed throughout the whole thickness of the bone, and, in addition, form a complete 
coating over the whole surface. Unless this coating is complete, it is found that, owing to 
the seasonal changes in the climate, the saltpetre tends to cry^allize out and splits the bone 
in much the same manner as it causes flaking in the exposed brickwork of the buildings. 
In the majority of the skulls their condition vras so delicate that we felt it to be undesirable 
to attempt to remove the impafted earth from the cranial cavity, especially in those cases in 
which parts of the skull were missing ; we were thus forced to impregnate the whole mass 
with the shellac solution and then treat the objeils as if they were fossils. 

The bones themselves, prior to treatment with shellac, were usually of a pale pink or 
fawn colour, possibly due to the presence of iron in the soil ; in this respeft they closely agree 

* Sewell and Ouha, “ Report on the Bones cxcavtted at Nil ”: A/irw. Archttol. Survey of Indta, No. 3 5 ; 
EiteenuUm i» ButuckiUiu, Appendix V, 1929. 
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with the remains from NSl. Similarly, the general character of the bones indicates that in the 
present case also there have been considerable changes in the chemical composition of the 
bones ; the organic matrix has long since completely disappeared, and the salts themselves 
have changed.* 

N«mb«r ol The total number of individuals represented in the colle^on is twenty-six, and of these 

•kdetoBS and twenty-two were the remains of complete bodies, while three are represented by the skulls 

circamstuicM alone. Seventeen of the skeletons were excavated by Mr. Hargreaves during Sir John 

of tlMdr finding Marshall’s excavations of 1925-6, and he has very kindly supplied us with a copy of the field 
, notes that he made at the time that the excavation was being carried out. In compiling the 

•ununntion. following report we have made free use of these notes. 

The skeletons or skulls are numbered in the order in which they were discovered. Of 
the first seventeen to be unearthed, numbers i to 4 were in all probability true burials ; 
numbers 5 to 16 were found lying together in a small room, and appear to be “ more like 
evidence of a tragedy than a form of burial, for the intermingling of the skeletons points to 
simultaneous interment ” (Hargreaves). In addition to this group, a further group of six 
skeletons was discovered at another site, this time in one of the Greets ; and this, too, seems 
to have been the result of a tragedy.* This second group was discovered in the 1925—6 
season, and one of us (B. S. G.) immediately proceeded to Mohenjo-daro, and, as it was 
decided to leave the skeletons in situ, treated them with shellac solution in the hope that they 
might be preserved ; the following year it was decided to remove them, and in March one 
of us (R. B. S. S.) proceeded to the site, but it was found that, owing to exposure and in spite 
of the shellac treatment, the skeletons had deteriorated to such an extent that it was impossible 
to save more than a few fragments. A few additional measurements were taken, and these 
are given in the report below. The measurements taken by us on the skulls were taken 
according to the Frankfort Agreement. In the case of aJl additional measurements the 
technique followed has been described in the body of the text or full reference has been given. 
MMsvrsmanU Included in Mr. Hargreaves’ notes there are a number of measurements taken on the 

taken by Camp fin^ group of skeletons, while ^11 in situ, by the Camp Medical Officer. Mr. Hargreaves 
Medical Officer, remarks “ having no inilruments could not take corredf measurements of the bones, but the 
young Indian Camp Medical Officer did his beil with an ordinary tape measure We have 
converted these measurements from inches to millimetres, and we give them in the following 
account, as, although possibly not absolutely corre^, they give certain indications regarding 
the Mature and physique of the individuals. In calculating the living height of the various 
individuals concerned, we have made use of the formulae given by Manouvrier • and Pearson,* 
but in certain cases the result is not very satisfa£tory. 


Dmeiiptioa of 
skololoaM. 


Skeleton No. i 

This is a complete or nearly complete skeleton, and is in an excellent ftate of 
preservation. The body lay on its left side ; the arms were bent and appear to have 
been placed so that the left hand was under the head and the right in front of the face. Ffom 
the general condition of the bones and taking into consideration the rapidity with which bones 


> Sewell and Guha, loc. cit., p. 60. 

* For farther perticulin regarding theae akeletons, lee pp. 79-81, 107-8, 184-6, and aaa-3. 

* Manouvrier, L» dittrminetm dt la UalU mfris ks grmdti m dts mtmkrts, Mem. de la 80c. d'Anthropol. d« 
Park, 1893. 

* Peanon, Karl, “ Mathematical Ccntributioai to the Theory of Evdbtion, V t On the SecenAraffion of the 
Stature of Prehiftoiic Racci" : fkil, Trans. Rty, S«. Lmsdtn, vot. cacti* p. 169* 
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tel 

become changed, especially in such a locality as Mohenjo-daro, where the effeft of the saltpetre 
ill the soil is remarkably deifru£tive, it seems probable that this skeleton is at the mo^ only a 
few hundred years old, if, indeed, as old as that. 

Apart from the position in which the skeleton appears to have been lying, namely in 
the “ embryonic ” position, and on its left side, a position charaifferi^ic of the early burials 
of the “ Mediterranean ” race, another very intcrefting discovery, made during the process 
of cleaning away the adhering earth in which the skull was embedded, was the presence of a 
flat ^one close up again^ the basis cranii at the back of the posterior nares. We have 
previously,^ in our report on the human remains excavated at Nal in BalQchi^lSn, called 
attention to the presence in the skull from that site of a flat 4 \onc, that appeared to be an artifadl, 
in the same position, namely behind the posterior nares, and we there discussed at some length 
the possibility of such an obje£l having been deliberately placed there, either juil before 
or after death, as a part of the death-ceremonies of these early inhabitants of India. A similar 
find in the present in^ance is particularly intere^ing, and, if part of the death-ceremony, 
would, in combination with the embryonic position of the body, indicate that certain death 
ceremonies muft have persisted in this area for several thousand years. Associated with this 
skull were a number of other parts of the skeleton. Unfortunately, neither femur was intact ; 
but there were present both humeri, both radii, and a tibia and fibula. We have, therefore, 
a fairly satisfa6lory basis for the e^imation of the living height of the individual. In the 
following table wc have given the heights as calculated from Pearson’s tables and from 


Manouvricr’s 

Bene. 

Lengtk in 
mm. 

Caiculatti /wing keigkt 
Pearson. Manonvner. 

(^) 

Humenis Right 

296 

1529 934 

>558 4 

(^) 

„ Left . 

294 

1524 426 

>553-4 

(0 

Tibia (with spine) . 

. 366 

1588110 

— 


„ (without spine) 

3 S 8 

1589-756 

1634 0 


Radius .... 

224 

1561 -072 

1595 0 

i £) 

H + R . 

— 

>534 *7 

— 

(^) 

H and R 

— 

1532-656 

— 

Fibula .... 

148 


1608 6 


The letters in the firil column refer to the particular formula given by Pearson. From 
the resulting e^imates we find that there is a variation in the calculated living height between 
1524-426 and 1589-756 according to Pearson’s formulae, and between 1553*4 and 1624-0 
according to Manouvrier, diflferences of 65-33 and 70-6 respeftively. The average living 
heights as given by the two methods are 1551-46 and 1587-88 mm. If wc adopt the former 
figure, we can then calculate the proportional length of the two parts of the upper extremity, 
the upper and lower arms, with regard to the total height of the body. The figures reached 
arc as follows, and for the purpose of comparison we have also given certain other figures, 
taken from Martin,^ of the proportional lengths in the living persons of those races that seem 
moSt nearly to agree :— 

Lenpk frofortional to the 
/nting itigkt of 
Hmmtrus or R*diui or 


Race. Upferorm. Lower arm. 

Per cent. Per cent. 

Mohcajo-daro (tkeletoa i)?. 19-or i +*+3 

PtJiili Jew$ . .18-90 14 +0 

Badraier $.19-10 <4'4° 


* Sewell and Oulia, loc. dt, p. 6t. 

• Martin, Rodoir, Lthrbuck Anthropola^e, and ed., vol. ii, pp. 391-3, Jens, 1928. 
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Skeleton No. 2 

This skeleton lay with the head towards the eail and the face to the south. As in the 
case of No. i, the body lay on its left side and the arms were bent so that the left hand was 
beneath the head and the right in front of the face. With the exception of the head of the 
right femur, which was ^ill in the acetabulum, the bones of the lower extremities were missing. 
The skull is badly broken and a large part of the facial region is absent. 

Skeleton No. 3 (13^) 

This skeleton is represented by the skull only. 

Skeleton No. 4 

No portion of this skeleton has been received by us. 

As mentioned above, Skeletons Nos. 5—16 all lay together in a group. 

Skeleton No. § 

The body lay face downwards with the head towards the we^ and the legs of Skeleton 
No. 6 passed across the lumbar region. The skull was badly smashed and is too much broken 
to enable us to give any details of its charafters. 

SkeletoH No. 6 

This lay on its left side, with the head towards the south-we^l. The left arm was extended 
by the side and the right arm flexed, with the hand over the abdominal region ; both legs 
were somewhat flexed. The skull is in a good ^fate of preservation. Mr. Hargreaves’ notes 
give the following details regarding the proportions of the limb bones :— 


Length of femur 

. 440 mm. 

Length of tibia 

. 360 mm. 

Length of fibula 

365 mm. 

? Length of humerus, 

3 50 mm. (upper end to external condyle) 

I..ength of clavicle . 

143 mm. 

Length of radius 

. 325 mm. 

Length of ulna 

241 mm. 

Length of foot 

224 mm. (from the oe calci* to end of ift toe) 


From these measurements we can roughly calculate the total height of the individual from 
the formulae given by Pearson and Manouvrier respeilively. The results thus obtained are 
given below in tabular form and we have again us^ the same letters for Pearson’s formulae 
that he makes use of in his paper 


After Pearson. 


After Maaostvrier. 





Caleulated 



LengtA. 

height. 

(a) 1644-02 mm. 




(^) 1735*10 „ 




(f) 1646-75 » 

Femur 

. 44* mm. 

1658 nun. 

(V) r6oi-77 „ 

Tibie, 

. 363 

1654 „ 

if) 1644-63 „ 

Fibula 

• 367 „ 

1675 » 

(i) 1716-83 

Humenu . 35a „ 

>754 » 

(0 1687-39 „ 

Radius 

. a »7 » 

1616 „ 

(1) 1679*99 » 

Ulna . 

. *45 «» 

1605 „ 
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The calculated living height thus ranges from 1601-77 172,5-10 according to Pearson, 

and from 1605 to 1754 according to Manouvricr. In each case the result obtained by 
calculation from the length of the humerus is much greater than in the case of the other bones, 
and of course the same exaggeration is seen in all those formulee of Pearson in which the 
length of this bone appears. Excluding the results thus obtained and taking only the reit 
that appear to agree fairly well, we reach climates of the living height of this individual of 
1661-35 according to Pearson, and of 1641-6 mm. according to Manouvrier, which 
corresponds approximately to a height of 5 ft. 4J in. to 5 ft, 5J in. 

Skeleton No. 7 

This skeleton lay on its back with its head pointing towards the south and the face turned 
to the we^. The legs were flexed and the thighs abdufled. The right leg lay across the 
fore-arm of No. 11 and the bend of the left knee across the right elbow of No. 8. The Camp 
Medical Officer gives the following measurements :— 

Occipiul condyle to promontory of sacrum 369 mm. 

Length of femur (upper extremity of head to internal 

condyle) . . . . . 345 „ 

Length of fibula ... ... 276 

From the above measurements it is clear that the height of this individual was much below 
the average. Taking the length of the sacrum as approximately 19 per cent of the total 
vertebral column, the whole length in this individual muft have been somewhere in the 
neighbourhood of 435 mm., whereas the average height of the whole column in the adult 
male is 690 mm. and in the female 675 mm. The length of the femur would correspond 
to a living height of 1302 ram. and the fibula to a height of 1269 mm. or an average 
of 1285-5 This corresponds to a height of 4 ft. 2-6 in. 

Skeleton No. 8 

This was found close to No. 7, with the head towards the north. The body lay face 
downwards with the legs extended and the arms bent and flung forward, the right wriif being 
in close proximity to the top of the cranium. The skull is in a fair ^late of preservation, 
but owing to the position in which it has been lying, it has become very much distorted, and 
the whole of the right side of the face has been pushed backwards and flattened. 

Skeleton No. 9 

The remains of this skeleton were much decayed and the skull is badly broken. The 
body lay north and south, with the head towards the south ; the right leg was extended and 
the left flexed at the knee ; the left arm was flexed with the hand on the lower part of the 
che^, and the right arm bent at the elbow with the hand reeling on the pelvis (right os 
innominatum) of Skeleton No. 8. 


Skeleton No. 10 

This body lay in the north corner of the room in a line running from north-eaA to south¬ 
west, with the head towards the south-weft. The body lay on its face with the head turned 
towaixis the left shoulder ; the legs were extended, but both arms were flexed. The left 
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fore-arm as well as both feet were missing. The Camp Medical Officer gives the following 
measurement :— 


Length of femur (upper extremis of great trochanter 

to the external condyle) .... 382 mm. 

This would correspond roughly to a total length for the whole bone of 396 mm., and 
calculated from this figure the living height muA have been approximately 1493 mm. or 
4 ft. 10*8 in. 


Skeleton No. 11 

This was found close to No. 10, the body lying in a north and south direftion, the head 
towards the south and the face turned to the wc^l. The body lay in line with No. 8, the 
heads being about 14 inches apart. The arms were outftretched at right angles to the trunk 
and the fore-arms were flexed at a right angle ; the left leg was extended and the right leg 
flexed. The right hand lay between the feet of Skeletons Nos. 6 and 13, and the left fore-arm 
was beneath the right leg of No. 7. The skull is not quite complete, the temporal region 
of the right side being absent, but otherwise it is in a good ftate of preservation. The Camp 
Medical Officer gives the following measurements t— 

Living ktigkt. 

Manouvritr, Pearson. 

Loagth of tibia ... 340 mm. 1568 i$47‘4 

Length of fibula.328 „ 1544 — 

Tnuuvene diameter of the pelvii 142 „ — — 

Here, again, there is considerable difference between the living heights calculated from the 
two bones. The length of the tibia, according to Manouvrier, corresponds to a height of 
1568 mm., while, according to Pearson, it would be 1547-4, whereas that calculated from the 
fibula is only 1544 mm. Taking the mean of these three eftimates the living height would 
be approximately 1553 mm. or 5 ft. i in. 


Skeleton No. 1 2 

This was found near to Skeleton No. 16 and in line with No. 6. The sole remains 
that were recovered are the skull, which is very badly broken, portions of the mandible and 
a few fragments of other bones. The skull was lying face downwards. 

Skeleton No. 13 

This was found lying eaft and weft with the head towards the weft. The body vras on 
its left side, with the legs slightly flexed. The right arm was missing and the left much 
damaged ; it was touching the head of Skeleton No. 14. 


Skeleton No. 14 

This was lying close to and on the north side of No. 13. Only the skull and part of the 
vertebral column were preserved, but it appears that the body waa Ijnng on its back, with ,dbe 
face upwards. The skull is that of a child. 
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Skeleton No. 15 

This was discovered at the extreme south end of the group lying to the south of Skeleton 
No. 5. The remains arc Abated to have consi^ed of a small crushed skull in poor condition, 
smd apparently this was not sent to us. 


Skeleton No. 16 

This was lying to the weil of Skeleton No. 5 and close againft a wall. It lay with its 
head towards the north and the right arm extended between the feet of No. 8 and the head 
of No. 5. The bones were in a very poor and friable condition and the skull badly crushed. 

Skeleton No. 17 

This skeleton was discovered at a depth of 4 ft, 2 in. in a narrow lane, subsequently 
termed “ Deadman Lane The body lay on its back and was lying in a north-wcil south-ea^l 
line across the corner of a wall. Only part of a skull and the bones of the thorax 
were discovered. These were all in a poor condition and were not sent to us for examination. 

Skeleton No. 18 

Fifteen inches to the we^ of No. 17 a few fragments of a small skull were obtained, 
but no other remains of this individual were traceable. 

The remains of the above skeletons were sent to us for examination in 1926 and with 
them there was, in addition, part of another skeleton which we have termed M. These 
fragments consiil of a skull, in which the right parieto-temporo-sphenoidal region is missing ; 
part of the upper jaw ; the mandible in two halves and with the left coronoid and condylar 
processes broken off ; and a few other small bones, etc. 

Skeleton No. 19 

This was discovered during the course of excavations in 1926—7. All that was recovered 
was the skull with the lower jaw. Judging from the condition of the bones and the charadter 
of the teeth, which arc not at all worn, this skull belongs to a later period than the remains 
found in the group Nos. 5—16 and those in the separate burials Nos. 2—4 ; but it is probably 
considerably older than No. i. 

In 1925—6 a second group of skeletons was discovered, as has been mentioned above 
{vide supra, p. 600). This group included the remains of six individuals and were found 
lying in one of the Greets. 


Skeleton No. 20 

This was lying on its face, with the head pointing towards the south and with both arms 
extended in front of the head. The skeleton measured 5 ft. 5^ in. as it lay. The skull, 
of which much of the vault and the supra-occipital region is missing, is otherwise fairly 
well preserved. The following additional measurements were taken on what remained of 
the body :— 


Length of femur (from condyle# to top of great trochanter) 448 mm. 

This coiTCsponds approximately to a total length for the femur of 456 mm. Applying 
Manouvrier's formula thU would give as the living height 1682 mm. or 5 ft. 6*2 in. 
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Skeleton No. 2i 

This lay between the legs of Skeleton No. 20, the head pointing at an angle of 28 degrees 
weA of south. The body lay on its back. Only the skull, which was much eroded and 
broken, the upper part of the vertebral column, and the right scapula were left. All the reA 
of the skeleton had completely disintegrated. The skeleton appeared to be that of a child. 

Skeleton No. 22 

This individual lay to the eaft of No. 20, close to a wall. The body lay on its back with 
the head direfted towards a line 28 degrees weil of south and in line with the pelvis of No. 20. 
The right arm was flung upwards beyond the head and the left lay at the side. Both legs were 
somewhat abduced. The skull was badly smashed, and the whole skeleton disintegrated 
beyond hope of recovery. 


Skeleton No. 23 

To the south of No. 22 lay the remains of another body, again face downwards with the 
head pointing in a direftion degrees weft of south. The left arm was flung forward and 
the legs were nearly ftraight. The right arm was completely missing. Here, again, the bones 
had disintegrated very badly and the skull was completely smashed. The skeleton was 
remarkable for its size ; it appeared to be that of an adult male and the total height was 6 feet, 
measured from the top of the cranium to the os calcis. 

Length of dbia (from ipine to border of ardcuktion with lAragiJug) 4.33 mm. 

According to Manouvrier’s tables this would give an approximate living height of 1841 mm., 
while according to Pearson it would be 1836 or 6 ft. 0-5 in. 

Skeleton No. 24 

About 3 ft. 8 in. from Skeleton No. 23 and a little to one side of it lay another, that 
seems to have been also that of an adult. This skeleton lay on its back, with the legs, of 
which parts are missing, slightly abdufted. The left arm was outftretched at right angles 
to the trunk, and the right flung upwards above the head and bent at the elbow at a right 
angle. The maximum length of the humerus was 328 mm., which gives a calculated length 
for the whole body during life of 1671 mm. or 5 ft. 5 in. 

Skeleton No. 25 

This was the remains of a child and was lying on its back with, as usual in this group, 
its head towards the south. The legs were somewhat abdufted, and the left arm appeared to 
have been outftretched at right angles to the body. The whole skeleton was in the laft ftages 
of disintegration. 


Skeleton No. 26 

This skeleton is represented by the skull only, which was badly crushed and consifted 
of a number of fragments. 

DMciipiiMi of From the above colleftion of human remains we have been able to seleft twelve skulls, that 
eoloetod akulb. were suflSciently well preserved or at any rate not too greatly damaged to render retJOaftrudion 
impossible, and from these to take measurements of a more or less reliable charader and draw 
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deductions from them. It mu 4 l, however, be borne in mind that some of these skulls have 
undergone a certain amount of po^humous deformation owing to the pressure of the super¬ 
incumbent earth, and this process has probably also been assisted by the deterioration of that 
part of the skull that lay below. It has been shown that in these early burials and interments 
that side of the skull that lay underneath in contadt with the undi^urbed soil is as a rule in 
a much worse Aate of preservation than the uppermost portion ; and the same in the main 
holds good for the present collection. 

In our account of these skulls we have given, in addition to photographs, a series of 
outline tracings of the various aspeCls taken by means of the dioptograph.^ So far as it was 
possible to do so, we have attempted to take tracings of the true normae, e.g. lateralis, facialis, 
and verticalis, but, owing to the warping of some of the skulls, this has not been possible and 
readers, therefore, muft not expeCt to find in every case an exaCf agreement between the 
measurements as given by us and the corresponding measurements as indicated on the tracings. 

As we jminted out in our previous report,* many of these early long-headed skulls are 
characterized by the great enlargement of that part of the occipital region that lies behind 
the external auditory meatus. ^ far as we arc aware, the firil author to comment on this 
condition was Keith,* who remarked on it in certain Veddah crania. The same condition 
is present to a very marked degree in certain of the present skulls, and, in order to provide 
some standard of comparison, we have applied to the external auditory meatus the method 
that is utilized for determining the position of the bregma. We thus take the total nasion- 
inion length and, using this as a base line, we then find the distance from the nasion at which 
a perpendicular line drawn through the centre of the meatus cuts it ; from these two measure¬ 
ments we get what we propose to call the “ Auditory Meatus Position Index ” :— 

Na tion to foot of mcatal per pendic ular X 100 
Nauon-Ioion Line. 

In Tables I—VII detailed liils of all measurements, indices, angles, etc., are given. 

Skull No. I (Text-Figs, ii, 12, and 13 ; PI. CLX, Figs, i and 2) 

This skull is undoubtedly of recent origin and, to judge from its small size, the general 
lightness of the bones, the small teeth, the small size of the ma^loid processes, and the 
persistence of certain infantile characters, such as the degree of prominence of the frontal and 
parietal eminences, mu^t be attributed to the female sex. The cranial sutures arc well marked 
and are moderately complicated ; there is no trace of any commencing synostosis anywhere. 
The age of the individual was in all probability between 20 and 25 years, possibly somewhat 
nearer the former figure. 

Norma facialis 11). 

The face is moderately long and is rather narrow, the facial index being 87*65 
(mesoprosopic). The frontal eminences, as already mentioned, are prominent. The glabella 
is very slightly raised and the superciliary ridges are weak. A supra-orbital foramen is present 
on both sides. The orbits are high ; the orbital index, which is 91-67, falling in the 
** hypsiconch " group. The malar bones are of moderate development and arc not prominent. 

* All dioptognphic tracings given a» text-figures have been reduced b7 one-half. 

* Sewdl and Ouha, loc. dt., p. 60. 

* Keith, “ Report on two human crania of conuderabie but uncertain antiquity ” : Jmrn. Anthrofolcgual 

Sac. p, 671, 1917. Bombay. 
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The nose is long and narrow (leptorrhine), the nasal index being 43- 75. The bridge of the 
nose is highly arched and is narrow ; the inter-orbital diameter is 19 mm. The lower margin 
of the nasal aperture is dean cut and raised in a slight ridge, and the subnasal spine is 
prominent ; the septum is asymmetrical, being pushed over to the left side. 

Norma lateralis (Text-Fig. 12). 

The cranium is hypsi-cranial, as is clearly shown by the length-auricular height index, 
which is 63-82, and the length-height index of 76-64. The glabella, as mentioned, is only 
slightly marked and there is but very slight depression at the nasion. From the glabella, 



the forehead rises nearly vertically and then turns and sweeps backwards in a more or less 
uniform curve to the inion. The occipital protuberance is well marked. The line of 
attachment of the temporalis musde to the frontal bone is well marked and passes upwards 
and backwards from the external angular process in a nearly ^raight line at an angle of about 
45 degrees ; the continuation of the linea semicircularis across the parietal bone is, however, 
not marked, and is in places very difficult to trace. Pofteriorly above and behind the external 
auditory meatus the line of attachment of the muscle is raised in a low ridge that can be traced 
upwards and backwards as far as the squamo-parietal portion of the lambdoid sufure. The 
ma^loid process is small but there is a well-marked supra-meatal triangle. The styloid 
processes were well developed, but that on the right side is broken off. The zygomatic arch 
is delicate. In the facial part the bridge of the nose is prominent. There is no trace of any 
subnasal prognathism. 
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Norma verticals (Text-Fig. 13). 

When viewed from above the shape of the skull is seen to correspond to Scrgi’s “ ovoides ” 
type ; the frontal and parietal eminences arc well marked, the latter particularly so on the 
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right side. The skull is dolichocranial, the length-breadth index being as low as 70*08. 
In the po^erior part of the frontal bone in the middle line, commencing 11 mm. in front of 
the bregma, is an oval, slightly depressed area, measuring 27 mm. in length by 13 mm. in 
breadth, the long axis running antero-po^leriorly ; this we take to be the scar of an old healed 
ulcer or wound that has suppurated. A well-marked parietal foramen is present on the left 
side, and a very minute one on the right. The bregma is situated somewhat far back, the 
bregma position index being 34-94. 

Norma occipitalis. 

There is little to record regarding this aspe6i of the skull. The muscular attachments 
are only moderately developed. A very small wormian bone is present in the left part of the 
lambdoid suture at a di^ance of 26-5 mm. from the lambda. 

Norma basilarts. 

The foramen magnum is narrow, its index being 81-25. The poft-condylar fossa is 
much more marked on the left side than on the right. The upper jaw is wide, the maxillo- 
alveolar index being 117-53 (brachyuranic). The palate, as one would expeft in a female, 
is small but broad, the palatal index being 92-31, thus felling within the brachyftaphylinc 
series. Unfortunately, mo^ of the teeth of the upper jaw arc missing, but those that are 
present arc of moderate size and are only slightly, if at all, worn ; the firil molar tooth on the 
right side shows some slight degree of wear. Both third molars have only recently been 
erupted. 

The Mandible. 

The mandible exhibits a moderate degree of development and the chin is moderately 
prominent. As regards the teeth, the canine and the firil molar teeth on the right side arc 
slightly worn, but the third molar is absolutely unworn. It is worth noting that the incisors 
of the lower jaw appear to have fitted behind the corresponding teeth of the upper jaw, when 
the mouth was closed, and did not meet edge to edge, as they do in certain of the other skulls 
and, as Keith ^ has shown, is so often the case in early skulls. Unfortunately, some of the 
teeth are missing. The lower dental arcade bends slightly outwards at its posterior extremity, 
so that the distance between the outer surfaces of the third molar teeth is 62 mm. ; the diameter 
of the dental arcade opposite the second molar teeth is 55 mm., and between the canines it 
muil have been in the neighbourhood of 31 mm., but unfortunately the left canine tooth is 
missing. The posterior molar teeth are not set vertically in the jaw, but are inclined inwards, 
so that the biting surfaces slope somewhat downwards and inwards. 

Skull No, 2 (Text-Fig. 14) 

The whole skull is in a very bad ftatc of preservation, particularly the left side. The 
whole of the vault is missing, and so also is the greater part of the face. From the thickness 
of the bones and the general characters of the skull we infer that it belonged to a male. 

Norma fadalis. 

The left maxilla is completely missing and the left malar bone has been thrud inwards 
and upwards, filling the whole orbital cavity. The right side of the face is also conuderably 


* Keith, Sir Arthur, TJu Amtifmity •/ Mtm, voL ii, p. 670, London, 191$. 
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diftortcd* and flattened, and the maxilla is twii^ed over to the left. As a result of 
this deformation it has been absolutely impossible to obtain any measurements, even 
approsdmately correA, of the facial part of the skull. 

Norma lateralis (Text-Fig. 14). 

The skull is clearly orthocranial, the length-auricular height-index being approximately 
59*69. On the right side of the skull the greater part is intaft, although the malar region 
has been badly displaced. The zygomatic arch has been fradhired in two places, and the 
malar bone has been pushed inwards and upwards towards the middle line. The outer 
diploe of the greater part of the cranial bones has been eroded away and the bones themselves 
are badly cracked, so that it is impossible to detect the sutures in the greater part of their 



Fig. 14. 


course. The region round the nasion is frafhired, but it appears to have been depressed. 
The glabella is prominent and above this point the forehead is retreating. The antero¬ 
inferior region of the right parietal bone is fradhired and is slightly depressed, and as a result 
it is not possible to be cert^n on the point, but it appears that the parietal and alisphenoid 
met at the pterion. The mastoid process on this side of the skull is intact, and is large and 
massive ; on the left side it is entirely wanting. In the temporo-parietal region of the left 
side there is a large and depressed frafture ; the lower part of the parietal bone and the upper 
portion of the squamous plate of the temporal bone are broken, and the fraftured parts have 
been driven inwards under the upper and intaft portion of the parietal bone ; this fraftured area 
measures 85 mm. in length. The depth to which the bone has been driven inwards is much 
greater in the pofterior part of the area, while towards the anterior end the area terminates 
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in a shallow groove. We hesitate to suggeA that this was the cause of death, but the nature 
of the injury would be compatible with a severe blow from a heavy weapon with a short cutting 
edge such as an axe. 

Norma verticalis. 

When viewed from above, it is seen that the skull was certainly dolichocranial In charadVer 
and probably agreed with Sergi’s “ ovoides ’’ type. The greater part of the vault is missing, 
the defedt extending from the frontal bone and including the bregma to almo^ as far back as 
the lambda. The anterior part of the cranium has also undergone some deformation, the 
forehead being pushed over towards the left side. The parieto-occipital region of the left 
side has been somewhat flattened and displaced inwards, so that the occiput appears to be more 
pointed than in adtual life. The bone of the vault was of considerable thickness, and in the 
region of the back part of the frontal area measures as much as 9-5 mm. in thickness. 

Norma occipitalis. 

Apart from the distortion mentioned above, there is nothing of interest to note in this 
asp>cdt of the skull. 

Norma bast laris. 

As already mentioned, the region of the occipital bone has been damaged and displaced, 
and the part posterior to the foramen magnum is broken and depressed ; the actual margin 
of the foramen, however, appears to be intadt, and, to judge from the position of the occipital 
condyles, there has been no deformity in that particular part of the bone. If this view is 
corredt, the foramen magnum is extremely long, the foramen index being in the neighbourhood 
of 56-4 mm. Both condylar fo8s« are well marked, but that on the left side is appreciably 
bigger than that on the right. The muscular attachments on the basi-occipital bone for the 
longus capitis and redlus capitis anterior muscles are well marked. The digailric fossae are 
also deep. The glenoid fossae arc deep and the tympanic plate is proportionately massive. 

Tba Mandible. 

The mandible is ^rong and well developed. Unfortunately, the bone has been fradhired 
a little to the left of the middle line, the line of fradlure extending through the socket of the 
lateral incisor tooth. The upper part of the right ramus. Including both the coronoid and 
condylar processes, is missing. All the teeth, with the exception of the second and third 
molars on each side, are missing. The bimolar width of the dental arcade, measured between 
the second molar teeth, is 57 mm. The teeth are greatly worn, the dentine being freely 
exposed. 


Skull No. 3 (13^) (Text-Figs. 15 and 16 ; PI. CLX, Figs. 3, 4, 5, and 7) 

This skull belongs to a male, who was undoubtedly adult, but we are unable to assign 
any definite age to it. All the teeth have been erupted and some of the sutures give the 
appearance of having commenced to fuse ; this has certainly taken place in the lower part 
of the sagittal suture, and part of the lambdoid suture of the left side also appears to have 
undergone the same process ; but it is impossible to be absolutely certain on this point owing 
to the frafhired condition of the bones. The skull is somewhat diverted and the face is pusJ^ed 
over to the left side. The facial portion is intadt, but the poflerior region of the skull was 
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entirely fragmentary and was largely pushed inwards and impafted within the anterior region, 
while the greater part of the occipital bone is missing, including both the basi- and the 
ex-occipital regions. Extensive reconitrmflion of the back part of the skull was thus 
necessary ; and, as a result of this, many of our measurements mu^l be regarded with 
a considerable degree of caution. 

The skull appears to differ essentially from all the other skulls in the present colle< 51 ion. 
It is large and of a heavy build. From the description that we give below and from the 
photographs and tracings there can, we think, be little doubt that it is charafteriilicaljy 
Mongolian in type ; for the purp>ose of comparison we have given photographs of a typical 
NSga skull, No. N. 189, in the collcdlion of the Indian Museum (FI. CLX, Figs. 6 and 8). 
The cranium appears to have been nearer the brachycephalic than the dolichocephalic type. 



Norma facialis (Text-Fig. 15). 

The face is moderate in length, the superior facial index being 52-86 (mesene). Owing 
to the damaged condition of the mandible it is impossible to be certain of the total facial length, 
but this muft have been in the close neighbourhood of 125-8 mm., which would give a total 
hicial index of 89-85 (mesoprosopic). The firil thing that strikes one in this view of the skull 
is the decidedly Mongolian character of the face. The forehead is rounded, the glabella 
is moderately prominent, and the superciliary ridges are not markedly developed. Keith * 

^ Sir Arthar Keith, “ Human Skulls from Ancient Cemeteries in the Tarim Basin ” Joum. Roya/ Anthropo! 
ImMi/uU pf GrtMt Briiaint and Irflajtd, voJ. Jix, p- 149, 1939. 
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has recently called attention to the chara£lers of the Mongolian forehead and the shape of 
the external angular process of the frontal bone in this type of skull, and the present example 
agrees very well, so far as those charafters arc concerned that Keith regards as charadteriftic 
of this racial type. The root of the nose is flat and broad, the interorbital diameter being 
as high as 23 mm. The orbits are very high ; the orbital index is as great as 97*1 mm., 
so that the orbital aperture is very nearly square and falls in the hypsiconch group. The 
nose is moderately long, the nasal index being 49-1 mm., thus falling within the limits of the 
mesorrhine group. There is a well-marked subnasal gutter present on each side. 



Fic. 16. 


Norma lateralis (Text-Fig. r6). 

The external auditory meatus and the zygomatic arch arc absent on the right side of the 
skull. On the left side the alisphenoid and the parietal meet at the pterion ; the fronto¬ 
parietal suture has already closed. In the same paper Keith ^ has devised a new method of 
estimating the degree of projection of the various features of the face, such as the glabella, 
the root of the nose, the cheekbemes, chin, etc., and he has shown that in the Mongolian skull 
the outer margin of the orbit is more advanced and is further from the centre of the external 
auditory meatus than in the European skull. Such a fmward prejedton of the cheeks is well 
marked in this skull ; the malar bones are very prominent and this gives a charaCberiftic 


1 Sir Arthur Keith, loc. ctt., p. 169. 
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flat appearance to the face as a whole. As well as being prominent, the malar bones are of 
^out build, the orbitale-zygomaxillare distance being as high as 32 mm. The nasion was 
not depressed and the nose was certainly not prominent ; unfortunately, the lower portions 
of both nasal bones arc missing, so that it is impossible to determine the exaft degree of 
projeftion, but, as mentioned above, the root of the nose is flat and broad. There is 
a considerable degree of subnasal prognathism, but the face as a whole is mesognathic. 


Norma basilaris. 

The mo^l striking feature in this aspect of the skull is the great width of the palate and 
the dental arcade. The palatal index is as high as 95-92 mm. and this is not due in any way, 
so far as we can judge, to posthumous deformity or warping, for the facial portion of the skull 
is very well preserved. So high an index as this merits the creation of a special class, which 
may be termed “ hypcrbrachy^taphyline The maxillo-alveolar index is equally high, 
being 138*49, and is therefore “ hyperbrach)ruranic The dental arcade is almost parabolic 
in its curvature, the width between the molar teeth steadily increasing from before 
backwards ; the bicanine width is 41 mm. and bimolar width, measured between the outer 
surfaces of the second molar teeth, is as high as 71 mm. 


TAe Mandible. 

The mandible is powerfully built, but has undergone a considerable degree of warping 
and damage. The greater portion of the right ascending ramus, including both the coronoid 
and condylar processes, is missing, and the right angle is also absent. Unfortunately, the 
median portion of the jaw between the incisor teeth was badly damaged and considerable 
reconitrufHon was necessary. The bicanine diameter of the recon^lruifled jaw is 37*5 mm., 
and the bimolar diameter between the second molar teeth is 67*2, while between the outer 
surfaces of the third molar teeth the diameter is 70-3 mm. All the teeth are badly worn, 
the dentine being freely exposed. The depth of the body of the mandible cannot be accurately 
measured between the incisor teeth, owing to the damage to the front part of the jaw, but it 
mu^ have been approximately 34*7 mm. The depth of the body in front of the second molar 
tooth is 36 *1 mm. ; of this there can be no doubt, as this portion of the jaw is well preserved. 


Skull No. 6 (Text-Figs. 17 and 18 ; Pis. CLX and CLXI, Figs. 9 and 10) 

This skull is extremely long and appears to have been that of a male. Judging from 
the faft that all the teeth have been erupted and that none of the sutures have commenced 
to show any signs of synostosis, there can be no doubt that the individual was in the prime 
of life at the time of his death. 


Norma facialis (Text-Fig. 17). 

The glabella and superciliary ridges are not pronounced, and the forehead is rounded. 
The orbits appear to have been rather low, but the supra-orbital margin of the left side has 
been fractured and the upper and outer portion has been displaced downwards, thus making 
the orbit appear rather lower and the vertical diameter less than it was in life ; the whole of 
the outer and lower margin of the right orbit is missing. The nose is of moderate length 
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(mesorrhine) and the subnasal margin is clear cut, without any rounding ofF of the edge 
or trace of guttering. The distance from the subnasal spine to the alveolar margin is 
long, 2 2 mm. 

Norma lateralis (Text-Fig. 18). 

When viewed from the side it is seen that the forehead rises almo^ vertically from the 
nasion. The glabella is only slightly marked and the superciliary ridges are not prominent. 
The line of the vault of the cranium passes upwards and backwards along the vertex and 
then downwards to the inion in an almoil smooth and uniform curve, that is strikingly similar 



to the curvature of the vault in the same view of the “ Nil ” skull.* The alisphenoids, 
as is usual, come into contact with the anterior inferior angles of the parietal bones on both 
sides of the skull. The ma^oid process is fairly massive and is not unusually prominent. 
Both zygomatic arches are missing and, in addition, the right malar bone is also absent. The 
bridge of the nose is moderately high, and there is some degree of subnasal prognathism. 

On the right side of the skull, extending from the lambda, or slightly bey^d the lambda 
on the left side, passing across the sagittal suture and then extending forwaixls in straight 
line across the right parietal bone and into the alisphenoid, is a £Fraight cut that measures 
146 mm. in length ; above this cut the right parietal bone is intact, but bflow the cut the lower 


* Fidt Stfvii'dI «nd Gnha, ktc. dt., pi. xaciv, fig, a. 
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part of the parietal bone and approximately the upper third of the squamous plate of the 
temporal bone is missing. Wc are of the opinion that a cut such as this, that has bitten 
through the parietal bone without producing any marked frafturing of the portion of the bone 
that remains, could only have been done during life with a sharp and heavy weapon, such as 
a sword, and that this was in all probability the cause of death. 

Norma •uerticaHs. 

When viewed from above the general outline of the skull clearly resembles that of Scrgi’s 
“ ovoides ” type. The frontal eminences are not marked and the parietal eminences are only' 
moderately developed. There has been a certain degree of diiitortion. The left parietal 
region has been somewhat distorted and displaced, the result being that the two parietal 
bones in the region of the sagittal suture have been forced slightly outwards (upwards). The 
occipital region has also been forced out and slightly to the left. 



Norma basilaris. 

The diilortion of the occiput appears to be much more marked in this view of the skull. 
The po^l-condyloid fossa is more developed on the left side than on the right. The ridges 
of the muscular attachments to the occiput are well develop>ed, but the digailric fossa is shallow. 
The tympanic plate is comparatively ^out and thick ; the ftyloid processes are missing on 
both sides. The glenoid fossae are deep. The teeth are all considerably worn, and the wear 
of the incisor teeth shows that during life they were in apposition with the teeth of the lower 
jaw, the bite being “ edge to edge ". There is a small patch of caries in the third molar 
tooth on the right side. The palate is high and there is a low torus. The upper dental 
arcade possesses a bicanine diameter of 38*5 mm. and a bimolar diameter between the second 
molar teeth of 65*5 mm. The molar length is 43 mm. 
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The Mandible. 

The mandible is powerful and the teeth are large. In the lower dental arcade, the bicanine 
diameter is 35-5 mm. and the bimolar diameter is 59*5 mm. The median length of the dental 
arcade is 53 mm. The chin is moderately prominent. 

Skull No. 7 (Text-Figs. 19, 20, and 21 ; PI. CLXI, Fig. ii) 

The skull is a small one and appears to have belonged to a female ; the bones arc very 
light, the glabella and superciliary ridges are only slightly developed. The skull has under¬ 
gone a considerable degree of diiftortion and damage. The facial part of the skull has been 
pushed over towards the right side, while the occipital area has also undergone considerable 
displacement towards the same side; thus the sagittal line of the skull follows a curve. The 
right parietal region has been forced outwards and upwards, and there is a long and slightly 
S-shaped frafturc dividing the pofterior half of the right parietal bone into two almost equal 



parts. The anterior half of the bone is broken and a considerable portion is missing ; the 
temporosphenoidal region of the same side is depressed, and the squamous plate is broken 
into two parts by a vertical fracture. On the basal aspect of the skull, the right part of the 
occipital bone has been pushed inwards towards the middle line, and this has entirely destroyed 
the integrity of the foramen magnum. 

Norma factalis (Text-Fig. 19). 

The orbits are moderately high, the orbital index being 82-7 mm.; dius, the orbit falls 
within the limits of the mesoconch group. The nose is narrow at the root, the intecorbital 
diameter being only 18-5 mm. ; it is of moderate length (mesorrhine), the nasal index being 
50*8 mm. There are no traces of any subnasal gutter, the inferior marges of the nasal 
cavities being clean cut and sharp. The distance between the lower margin of the nose and 
the alveolar margin is small, measuring only 15*0 mm. The malar bones are not markedly 
prominent. 
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Norma lateralis (Text-Fig. 20) 

The glabella is only slightly marked, and the nasion is not depressed. The forehead 
rises with only a slight backward inclination and then turns into the general outline of the 
vault, which is very similar to that of the “ Nal ” skull, being highly arched. The parietals 
and alisphcnoids meet at the pterion. The frontal eminences arc not marked nor, as mentioned 
above, are the superciliary ridges. None of the sutures appear to have undergone any 
syno^osis, and the third molar teeth are only ju^l cut, and have not yet fully developed, so 
that the age of the individual muil have been about 20 to 25 years. The occipital region 
is extremely long and well-developed, and, as a result, the position of the external auditory 
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meatus lies very far forward ; the meatus position index is thus 40-69. The mailoid process 
is small and the digailric fossae are not very deep. The tympanic plate shows a degree of 
moderate development. Unfortunately, the diilal ends of both nasal bones are missing, 
80 that it is impossible to draw any definite conclusions regarding the degree of prominence 
of the nose during life, but it does not appear to have been high. The malar bones are small 
and the zygomatic arches are missing on both sides, but the root of the process is small and 
delicate. The di^nce between the orbitalc and the zygomaxillare on the left side is 2 8- 5 mm., 
which is greater than one would expert from the general appearance of the skull ; this increased 
diiUnce is due to the prolongation of the malar process of the maxilla outwards, the adhial 
depth of the malar bone itself being only 21-0 mm. There is some degree of sub-nasal 
prognathism. 
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Norma verticaiis (Text-Fig. 2r). 

When viewed from above, it is clearly seen that the skull was very long, though the 
warping and damage prevent one from forming any definite opinion regarding the cephalic 
index or the charafter of the general outline. The forehead is rounded and the frontal 
eminences arc only slightly marked. The left parietal eminence is well developed, but that 
on the right side has been diverted and nearly obliterated by damage to the bones. 

Norma occipitalis. 

There is but little to record regarding this aspect of the skull. The lateral walls of the 
cranium appear to have bulged slightly outwards, as they rose from the mastoid processes. 



Norma basilaris. 

The palate is somewhat crushed but appears to have been very narrow with a high vault. 
The teeth are well developed and are very little worn. The third molar tooth does not appear 
to have erupted on either side, but owing to damage it is not possible to be certain on this 
point. As regards the dental arcade, owing to the crushed condition of the palate and the 
skull in general any measurements muit be regarded with a considerable degree of caudon. 
The bicanine diameter is 39*5 mm., and the diameter between the outer surfaces of^die firtSl 
molar teeth is 54 mm. ; between the surfaces of the second molar teeth it is, however, only 
46-5 mm., but this diameter mu£l have been greater during life. The incisor teeth 
are shovel-shaped. The muscular attachments to the occipital bone are not very well 
developed and the diga^ric fossa is small. 
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SkuU No. 8 (Text-Figs. 22 and 23 ; PI. CLXI, Figs. 12, 13) 

This skull has undergone considerable warping and damage. The face has been pushed 
over to the right side, the right zygomatic arch has been broken, and the greater part of it is 
missing. The left orbit has been greatly diilorted. The frontal region near the upper and 
inner angle of the left orbit has been forced outwards and the glabella has also been driven 
outwards. The nasal bones are separated from the frontal and maxillary bones and driven 
inwards. The poiferior region of the skull has been badly broken ; the po^crior part of the 
right parietal bone and the supra occipital part of the occipital bone have been badly fra£fured, 
the left side of the occipital region and the po^erior part of the left parietal bone is fragmented, 
and the greater part of the temporal bone, including the mailoid, is absent. From this it will 
be clear that it is not possible to arrive at any very definite conclusion regarding the racial 
affinities of the individual to whom it belonged. 



Norma facialii (Text-Fig. 22). 

The forehead appears to have been rounded and the minimum frontal diameter is of 
moderate length. The glabella and superciliary ridges are not prominent. The left orbit 
is greatly diilorted, but the right is more or less intatff and appears to have been low. The 
interorbital diameter is wide. There is a supra-orbital notch on the right side, but on the left 
there is a foramen. The malar bones are of moderate size and are not prominent. The nose 
is very broad ; the nasal index is 58 mm., which places the skull in the chamserrhine group. 
The lower margin of the nose does not show any trace of a nasal gutter, the margin being clean 
cut. Immediately below the nose the subnasal region of the maxilla is depressed and flattened, 
and at the outer margin of this flattened area the root of the canine tooth raises a very 
ri(%e. 
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Norma lateralis (Text-Fig. 23). 

Owing to the damaged condition of the frontal region it is difficult to determine the 
charadtera of the forehead ; it appears to have risen almo^ vertically from the glabella. The 
vertex is of moderate height and was slightly flattened. The poil-auricular region of the 
skull is very diftinflly shorter than in the majority of the skulls. The malar bone is, as 
mentioned already, of moderate development, the depth of the bone being 2 r mm., while the 
diftance from the orbitale to the zygo maxillare is 27 mm. The nose has a moderately high 
arch. The face is prognathic, due in the main to the subnasal prognathic projedtion of the 
maxilla. There is also some degree of alveolar prognathism present. 



Fic. 23. 

Norma •verticalis. 

When viewed from this aspedf it is clear that the skull had a di^indl tendency towards 
brachycephaly, but it is not possible to arrive at an exadt e^imate of the maximum diameter 
during life, owing to the damaged condition of the parietal region. 

Norma occipitalis. 

The sides of the skull rise nearly vertically from the ma^oids. 

Norma basilaris. 

The left half of the foramen ms^num is missing. The mascular attachments to the 
po£t-occipital area are not marked. The dtgsbftric fosse are of moderate size. The bimaftoid 
diameter appears to have been high ; as only one-half of the skull is intadf, it is impossible to 
measure the diameter exadily, but, calculating from one-half, the total diameter seems to have 
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been in the neighbourhood of 160 mm. The palate is U-shaped, the diameter being 38 mm. 
and the palatal height 11 mm. In the upper dental arcade the bicanine diameter is 31 mm. 
It is impossible to measure the bimolar diameter, as the fir^ and third molar teeth are missing 
on the right side and all trace of the root sockets has been absorbed in the case of both teeth. 
On the left side the second premolar and all the molar teeth arc absent. The biting surfaces 
of such teeth as are left are remarkably worn. 

ST/ie Mandible. 

The mandible has undergone considerable warping and the posterior teeth arc missing. 
All the teeth that remain are markedly worn. The chin is moderately well developed. The 
bone as a whole is of moderate build and, to judge from the condition of those teeth that remain, 
the bite mu^ have been “ edge to edge 

Skull No. lo (Text-Fig. 24) 

This skull is comparatively small and the component bones are thin and delicate ; the 
muscular ridges are not well marked and in all probability the individual was a female. The 
skull, as is shown by the photographs taken at the time of excavation, lay on its right side, and 
it is interesting to note that, contrary to the usual rule, it is the left side of the skull, which lay 
uppermost, that has suffered the greater amount of damage. The left side of the cranium and 
the greater part of the left side of the face are missing. There has also been a considerable degree 
of distortion ; the frontal and right parietal bones have been forced apart, and the bones in 
the region of the right parieto-temporal suture have been forced inwards. An extensive 
fradture runs across the occipital region in a horizontal diredtion, and the two parts of the bone 
have been forced apart to the extent of about one-half of an inch. All the teeth have been 
erupted, and there is no sign of any syno^osis of the sutures ; the individual, therefore, must 
have been adult and in the prime of life. 

Norma facialis. 

The forehead is rounded and the frontal eminences are not well marked. The malar 
bones do not appear to have been prominent. The orbit is high, the orbital index being 
86 06 mm., which puts it in the hypsiconch group. The nasal region is fradlurcd and the 
greater part of the left maxilla, as well as the whole of the left malar bone, is absent ; 
fortunately, the ascending ramus of the left maxilla is present, and we are thus able to reach 
some conclusion regarding the charadfer of the nose. The bridge of the nose is moderately 
prominent and the root is narrow, the interorbital breadth being only 21*5 mm. The 
nose is moderately narrow, the nasal index being 47-8 mm., so that it ju^ falls outside the 
limits of the leptorrhine group. 

Norma lateralis (Text-Fig. 24). 

There is little or no depression at the root of the nose, and the glabella is only very slightly 
marked. The superciliary ridges are inconspicuous. The forehead is slightly retreating and 
passes upwards and backwards into the general contour of the vertex in a uniform curve. 
ITie outline of the vertex presents a smooth, high curve that is in close agreement with the 
condition that we foiuid in the “ Nil ” cranium {vide Sewell and Guha, loc. cit., pi. xxiv). It 
is not possible to be absolutely certain that this high arch of the vault is not due, at any rate in 
part, to the diAortion and compression that the skull has undergone, but we are of the opinion 
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that it was probably present in life. On the right side the parietal bone meets the alisphenoid 
at the pterion, but on the left the less usual arrangement of the frontal bone meeting the 
squamous plate of the temporal bone seems to have been present. The po^erior region of 
the skull and especially of the occipital region is not so markedly developed as in certain other 
skulls in the colleftion and, as a result, the external auditory meatus is nearer the pofterior 
aspect ; this is clearly indicated by the auditory meatus position index, that is 58-33. The 
maitoid process is not markedly prominent, but the digailric fossa is deep. The tympanic 
plate is thin in comparison with certain other skulls, especially Nos. 2, 11, and M. The 
right zygomatic arch is broken. The malar bone is small, the distance between the orbitalc 
and the zygomaxillare being only 24 mm. The bridge of the nose is moderately prominent. 



Norma occipitalis. 

There is a vertical cut on the posterior aspe£l of the skull at a di^ance of half-an-inch 
to the right of the sagittal suture and extending from a point 67 mm. in front of the lambda 
into the supraoccipital region. The bone to the left of the cut, including such parts of the 
left parietal and supraoccipital bones as are left, is depressed. There is a transverse fra£lure 
across the occipital bone extending to the right ailerion. 


Norma tasUaris. , 

The foramen magnum is long. The right po^condylar fossa is much deeper thaai the 
left. As mentioned already, the diga^ric foma is de^ and the glenoid fosse are also 
moderately deep. The palate appears to have been moderately wide ; its depth is 13- 5 mm. 
The teeth are mostly absent, but ^ose that are present are much worn. 
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Skull No, II (Text-Figs. 25, 26, and 27 ; PI. CLXI, Figs. 14 and 15) 

This skull appears to be that of a male in the prime of life. The skull is a large one and 
the bones are thick and heavy. On the right side moA of the parietal bone and the squamous 
plate of the temporal bone is missing. While possessing a long head that agrees in its general 
shape and configuration with certain other long-headed skulls in the colledrion, the general 
chara<5ters of the face, especially the great development of the glabella and the supcrciliau'y 
ridges, the depressed root of the nose and the great width of the interorbital diameter, as 
well as the not very marked projection of the nose itself, all point to this individual belonging, 
not to the Mediterranean race, but to the Proto-Au^raloids. 



Fic, 25. 


Norma facialis (Text-Fig. 25). 

The right malar bone and part of the right maxilla arc missing. The forehead is low 
and somewhat retreating. The superciliary ridges are marked, meeting at the glabella, 
which is itself markedly developed. The root of the nose is wide and depressed. The 
orbits are not high ; the orbital index is 84-46, which puts it in the mesoconch group. The 
supra-orbital notches are large. The malar bone is strongly developed and projects markedly 
laterally, so that the face mi^ have been broad in life. The nose is wide, the nasal index 
being 51*06 (chamaerrhinc). There is no trace of any subnasal gutter, the lower margin 
of the pyriform aperture being sharply marked and crcft-like. The mandible is heavily built 
and is wide, the angles arc everted, and the bigonial breadth is 105 mm. 
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Norma lateralis (Text-Fig. 26). 

Commencing at the nasion, this, as we have noted above, is depressed, whije on the other 
hand the glabella is remarkably prominent and the superciliary ridges well marked. The 
forehead is receding, but the general outline of the vault of the skull passes back in a low but 
uniform curve to the inion, which is very prominent. On the right side of the skull, the 
lateral part of the cranium is missing, while on the left side it is depressed and fraftured ; 
we are, therefore, unable to give an exa^f reading of the maximum width. On the left side 
the antcro-inferior angle of the parietal bone meets the alisphenoid ; on the right side the 
arrangement of the sutures cannot be determined owing to the extensive fra£hiring of the 
bones. The mailoid process is long, though not very massive. The tympanic 
plate is massive and thick. The zygomatic arch on the left side is ftrong and 
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not markedly curved, but it mu^ be borne in mind that this may be due to post¬ 
mortem flattening as the result of pressure. The attachment of the masseter muscle 
to the lower surface of the arch and the malar bone is remarkably well developed. The 
malar bone is strongly developed, and is very deep, measuring 30 mm. between the orbitale 
and the zygomaxillare, whereas in a normal mc^em skull this measurement falls in the 
neighbourhood of 25 mm. The nose is moderately prominent. Unfortunately, both 
the ascending ramus of the maxilla and the n^al bones are somewhat damaged, so that it is 
impossible to measure exaftl^ the degree of protrusion of the nose, according to* Keiths’ 
method.^ The subnasal spine is also damaged. There is some degree of subnasal 
prognathism. The incisor teeth clearly met “ et^e to edge 

^ Sir Arthur Keith, “ Human Skulb from sncteik Cemeteries in the Tarim Bsstn ” J yHjtl, vol. Ux, 

p. 149 
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Norma verticaRs (Text-Fig. 27). 

The skull is extremely long and was probably narrow, but as both sides arc damaged, 
it is impossible to give the exa^l measurement ; the cranial index, as estimated by us, is 
approximately 68-72 (hyperdolichocranial). The sagittal suture is closed, except at the 
anterior end, and so also is the lambdoid. 

Norma occipitalis. 

The inion is very well marked and the superior nuchal lines arc raised into definite ridges. 
There is a diibnft tendency to scaphocephaly in the poi^erior part of the parietal region. 



Fic. 27. 


Norma basilaris. 

The foramen magnum is long, the foramen index being 77-61 mm. The muscular 
attachments of the occipital bone are all well marked and the digastric fossa is very wide and 
deep. The poftcondylar fossa is larger on the left side than on the right. The tympanic 
plate is thick and well developed, and the glenoid fossa is deep. The palate appears to have 
been somewhat on the small side for a skull that is, in other respects, so well developed ; but 
apart from this its proportions are normal ; it is comparatively high, the height being i 5 mm. 
Unfortunately, some of the teeth arc missing, so that it is not possible to determine exadtly 
the dimensions of the dental arcade. The bicanine width muil have been in the 
neighbourhood of 38 mm. and the bimolar diameter is 62-5 mm. The length of the dental 
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arcade is 51 mm. All the teeth arc much worn, especially the incisors, and it is clear that the 
bite was “ edge to edge There has been considerable exfoliation of the molar teeth owing 
to the absence of the corresponding molars in the lower jaw. 

The Mandible. 

The mandible is large and massive and extremely broad, the bigonial diameter being 
105 mm. ; the angles arc everted. The chin is not prominent. All three molar teeth on 
the left side and the second and third on the right are absent, and all trace of the teeth sockets 
has been obliterated. As in the case of the upper jaw, the teeth are all extremely worn. 

Skull No, 14 (Text-Figs. 28, 29, and 30 ; PI. CLXI, Figs. 16, 17, and 18) 

This skull belongs to a child, aged between 9 and 10 years. The canines, firA premolars, 
and the second and third molars of the permanent dentition have not yet been erupted. The 



skull is naturally small and the bones thin and light. The head was markedly brachycranial. 
The outer part of the right orbit and the whole of the right zygomatic arch are missing, 
while the left zygomatic arch is also broken and absent. 

Norma facialis (Text-Fig. 28). 

Unfortunately, the facial part of the skull has been badly damaged. The forehead is 
rounded and slightly bulging, as one would cxpcil in a child. Tltiere is no glabella, nor arc the 
superciliary ridges develops. The orbit is high, the index being 89-85 mm. Qiypsiconch). 
The nose appears to have been moderately long and narrow, but we are unable to give any 
measurements. 

Norma lateralis (Text-Fig. 29). 

The glabella is not marked, and there is no depression at the root of the nose. The 
forehead rises vertically upwards and then slightly recedes. The higheA part of the vertex 
appears to lie in front of the bregma ; from this pmnt the vault of the skull slopes sightly 
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downwards until a point is reached about the middle of the parietal bones, i.e., the middle of 
the sagittal suture, where the line of the vault bends somewhat sharply downwards to the 
fjccipital protuberance. The part of the skull between these two latter points, i.e., the middle 
of the sagittal suture and the inion, is remarkably flattened. It is probable that this flattening 
is po^humous, since the skull was lying on the occipito-parietal region, with the face upwards. 
The left parietal bone and the neighbouring part of the frontal bone are badly cracked, the 
bones in the region of the pterion are fractured and somewhat depressed. Near the left 
a^erion the lamboid suture has opened up, the bones having been forced apart. A small 
wormian bone, measuring 14 mm. by 14 mm., lies near the left aiferion. The ma^oid 
process, as one would expeft in a child, is small, but the digaftric fossa is well marked on both 
sides. Unfortunately, both the nasal bones and the front parts of the maxillse, lying below 
the pyriform aperture, are absent. 



Norma verticalis (Text-Fig. 30). 

The forehead is rounded. The frontal eminences are not particularly marked, but 
on the other hand, the parietal eminences arc particularly prominent. A parietal foramen 
is present on both sides. 


Norma ocdpitaUs. 

Two cracks Sart from the region of the lambda ; on the left side the Assure crosses the 
left parietal bone till it reaches the pterion ; on the right side the Assure passes downwards 
and then outwards and forwards to a point about an inch in front of the parietal eminence. 
In the supraoccipital region a large part of the bone is missing, measuring about 50 mm. 
by 15 mm. 
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Norma basilaris. 

The foramen magnum is round, the foramen index being 82*35. cither side of the 
foramen, the areas of the occipital condyles are low and ill-dehned, and they present a pitted 
surface that closely resembles that found between a diaphysis and an epiphysis; presumably 
this effcdl is due to incomplete ossification of the condylar region. The right poft- 
condylar fossa is smaller in extent than that of the left side, but is much deeper. The mailoids 
are small, but the bimailoid diameter is large, measuring 104 mm. The palate is wide but 
shallow. 



Skull No. 19 (Text-Figs. 31, 32, and 33 ; PI. CLXI, Figs. 19, 20, and 21) 

The age of this individual lies between 18 and 23 years, and is probably nearer the former 
figure. The skull appears to have belonged to a female, for it is small and the bones are 
light, the muscular ridges are not marked, and the lower jaw is small and delicate. The face 
is narrow. There is no trace of any syno^osis in the sutures. 


Norma facialts (Text-Fig. 31). 

The face is small and narrow. The forehead is rounded and the glabella and the 
superciliary ridges arc only slightly marked. There is a supraorbital foramen pm^nt on 
the left side and the usual notch on the right. The frontal eminences are not marked. The 
nose is narrow, the nasal index being 44-68 mtn., which puts it in the hyper-leptorrhine group. 
The bridge of the nose is also narrow and is moderately arched. The orbits are hypsicx>nch, 
the orbital index being 86-39. The malar bones are small and are not prominent. 
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Fic. 31. 

Norma lateralis (Text-Fig. 32), 

Viewed from the side, the skull appears to be very long and narrow. The forehead 
rises almoft vertically from the nasion. The vertex is not highly arched, as in the " NSl ” 



type, but, on the contrary, the top of the vault i« rather flat. The frontal and parietal eminences 
are not marked. The occipital region appears to be extremely long, but this is in large part 
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due to the crushing that the skull has undergone. The ma^oid is small ; the malar bones 
are small and the zygomatic arches are delicate. The parietal and alisphcnoid bones meet 
at the pterion. The nasion is not depressed and the bridge of the nose is moderately arched. 
A considerable degree of both subnasal and alveolar prognathism is present, so that the upper 
incisor teeth project forwards to a marked degree ; the face, as a whole, is mesognathic. 

Norma verticalis. (Text-Fig. 33). 

The skull is badly crushed from side to side, especially in the parieto-occipital region. 
The right parietal bone is broken at the antero-inferior angle, and the anterior part of the bone 
has been depressed and pushed inwards below the level of the frontal bone. The thickness 



of the parietal bone in this area is only 3- 5 mm. So far as it is possible to judge, the outline of 
this aspedf of the skull during life was an elongate oval ; but, as a result of the compression, 
the bones are badly fraihired ; there is a Y-shaped frai^re in the region of the lambda and 
the upper item of the Y passes upwards and to the left about half-an-inch to the left of the 
lambda, and this continues on over the vertex parallel to the sagittal suture to about the junction 
of its anterior and middle thirds, where it crosses the suture and then divides into two, one 
limb running straight to the bregma, while the other passes to the right across the anterior 
part of the right parietal bone. • 

Norma occipitaUs. 

Owing to the lateral compression of the skull, the region of the inion has been forced 
outwards. The thickness of the skull wall in rius region is 5-0 mm. 
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Norma hasilaris. 

The basis cranii is badly compressed, so that the two occipital condyles almo^ touch 
one another, the foramen magnum being completely obliterated ; the basi-occipital bone 
has been forced downwards and to the left. The muscular attachments to the occipital bone 
are not marked, and the digastric fossa is remarkably shallow. The tympanic plate is 
moderately £lout ; both ityloid processes are broken. The palate is long and narrow, but this 
may be due, at leail in part, to the lateral compression ; the palatal index, as calculated by 
us, is Icpto^iaphyline. The teeth are of moderate size and the dental arcade does not present 
any unusual features. The teeth are hardly at all worn and the la^t molar tooth has not been 
erupted. The bicanine diameter is 39-5 mm. and the bimolar measurement is 55-5 mm. 

The Mandible. 

The mandible, as already mentioned, is small and delicate. There is only a slight degree 
of prominence of the chin. In the lower dental arcade the bicanine measurement is 30-5 mm. 



and the bimolar diameter is 54 0 mm. The lower incisors are small and are irregular ; it 
is clear that during life they did not meet the teeth of the upper jaw in an “ edge to edge *' bite, 
but fitted behind them. 

Skull No. 20 (Text-Fig. 34) 

The whole of the left side of the skull, excepting the ma^oid and the frontal region, is 
absent. The upper portion of the frontal bone on the left side, the whole of the left parietal, 
and mo^ of the supra-occipital regions are missing. On the right side the greater portion 
of the parietal is missing and there is a large V-shaped interval, one limb of which extends 
between the frontal bone and the remains of the right parietal, while the other limb passes 
upwards and forwards into the frontal region ; and the right half of the frontal bone has lo^l: 
the outer diploe. The root of the zygomatic arch is extraordinarily ^ut and heavily built. 
The maAoid process is long and massive ; the diga^lric fossee are comparatively small, but the 
glemoid fossa is moderately deep. The muscular attachments to the occipital bone are well 
marked. The forehead is rounded and the superciliary ridges moderately well marked. 
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The bridge of the nose is very narrow and moderately prominent. The root of the 
nose and the upper part of the left maxilla were attached to each other, but separated 
from the cranium. Both the molar bones arc absent. 

The maxillary region was entirely separate and in two parts. The incisor region of the 
left maxilla is missing. Judging from the condition of the right maxilla there was some 
degree of subnasal pragnathism present. 

The mandible is massive and the teeth arc moderately worn. The height of the 
symphysis is 36-5 mm. and the height of the body is 34 0 mm. Both the ascending rami 
arc broken and the coronoid and condyloid process missing. The chin is not prominent. 

The skull was very badly broken and warped and the measurements can only be regarded 
as approximately correct. We have, therefore, not included them in the Tables, but give 
them separately below :— 


Maxioium Cranial Length . . 172 mm. 

Na»ion Inion Line .... 165 „ 

Bima^Ioid Breadth . . . 123 „ 

Auricular H^ght . . . 118 „ 

Basi-Bregmatic Height . . 141 „ 

Length of Foramen Magnum . . 33 » 

Breadth of Foramen Magnum . aS ,, 

Depth of Palate . . . . > 3 »> 


The skull appears to have been that of an adult male. 


Skull No. 26 (Text-Fig. 35) 

This skull, which was the only part of the skeleton to be found, is much broken, and 
extensive reconftruftion has been necessary. So far as we can judge, it appears to have been 
the remains of a young female. The bones are light and thin and the frontal region presents 
well marked eminences, while there is but little development of the glabella and superciliary 
ridges. A great part of the skull is missing, including the whole of the basis cranii, the 
poAerior part of the frontal, and much of the parietal bones in the region of the bregma and 
coronal suture, the whole of the occiput, except a small part of the supra-occipital area, 
the squamous plate of the left temporal bone, and the whole of the left side of the face. 
In its general charadler this skull appears to agree with the other members of the 
mesocranial Mediterranean group. 


faciaHs. 

The forehead is rounded and the frontal eminences are fairly well marked. The* glabella 
and superciliary ridges are only slightly developed. The. orbits are high ; the orbit^ index 
is as high as 94-4 (hypsiconch). The malar bones are not prominent. Tim root of the nose 
is slightly depressed, and the nose appears to have been of mcMierate length; there is a tendency 
to the formation of a subnasal gutter. 
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Norma lateralis (Text-Fig. 35). 

As mentioned already, the glabella is not marked and there is but slight depression at 
the root of the nose. The nose itself appears to have had a moderately high pitch to the 
bridge. 

Norma verticalis. 

So far as we can judge, the skull was probably mcsocranial or high dolichocranial. The 
parietal eminences are moderately well marked. There is no trace of synosftosis of the 
sutures. On the whole the skull would appear, from such parts of it that are left, to conform 
to Sergi’s “ ovoides ” type. 



Skull M (Text-Fig. 36 ; PI. CLXI, Fig. 22) 

This skull reached us bearing no number. It is in a bad ^late of preservation and a large 
part is missing, but, as it is of a particularly interesting type, we give such account of it as is 
possible. The skull appears to have belonged to a male in the prime of life. All the teeth 
appear to have been cut, and there is no trace of any synostosis in those parts of the sutures 
that can ^till be traced, except possibly in the lateral part of the coronoid suture. The size 
of the cranium is large, the bones are thick, and the muscular attachments are well developed. 
The thickness of the frontal bone is 6 mm., and that of the parietal is 7 mm. 

Norma facialis. 

Nearly the whole of the facial part of the skull is missing ; all that we have been able to 
save consiAs of fragments of the maxillse. In addition, almost the whole of the right side of 
the cranium is absent, as well as a large part of the left parietal bone and a portion of the 
squamous plate of the temporal. The glabella and superciliary ridges are well developed, 
lliere is a wide supra-orbit^ notch on the right side, and a supra-orbital foramen on the left. 
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Norma lateralis (Text-Fig 36). 

When viewed from this angle it is clear that the skull is remarkably long, its great length 
being due in the main to the great development of the occipital region and the part lying 
posterior to the external auditory meatus ; the meatal position index is $2- 36. 

Norma verticalis. 

Viewed from above the elongate nature of the skull is very marked. The general outline 
of the skull, judging from that part of it that ^till remains, would probably conform to Sergi’s 
“ ovoides ” type. The parietal eminences were apparently not marked. 

Norma occipitalis. 

There is a wormian bone at the lambda that measures 17 mm. in length by 14 mm. in 
breadth. The superior nuchal lines are raised into a well-defined ridge, that extends from 
the inion as far as the a^erion. 



Norma basilaris. 

Extending across the whole width of the basis cranii is a crack that reaches from maAoid 
to ma^oid, running through the foramen magnum ; the two parts of the skull have to some 
extent become separated, the gap between them being about 7 mm. wide. Apart from this 
crack the margin of the foramen is inta< 5 t. Even when allowance has been made for the 
separation, the shape of the foramen during life mu€f have been oval or pyriform, the major 
diameter lying about the jundUon of the middle and poflerior thirds. TTie glenoid cavity is 
deep. The tympanic plates are thick and massive. 

The Mandible. 

The greater part of the mandible was preserved, but has undeigone a considerable degree 
of warping. The body is of ifout build. The tee^ in bodi the mandible and makille sre 
markedly worn, the dentine being freely exposed ; the adoa! degree of wear becomes 
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considerably greater as we pass from the third to the fir^ molar teeth. The degree of wear 
of the incisors clearly demon^rates that the teeth during life met in an “ edge to edge ” bite. 
The dental arcade is somewhat narrow anteriorly ; the bicanine diameter is only 28 mm., 
but the bimolar diameter mu^l have been in the neighbourhood of 60 mm. The chin is not 
prominent. 

In a number of these skulls it has not been possible to obtain reliable measurements 
of the three dimensions, namely, the length, breadth, and auricular height. It has not, 
therefore, been possible for us to calculate the cranial capacity by means of I^e and Pearson’s 
formulae,' neither have we been able in any in^ance to take a direiff measurement, owing to 
the fragile or incomplete charafter of the skulls. In those cases where I.ee and Pearson’s 
formulae could not be applied, we have made use of the formulas given by Wingate Todd.* 
It muil be borne in mind, however, that his formulae were calculated for the crania of the white 
races inhabiting America, and may not, therefore, give very reliable results when applied to 
skulls of an entirely different charaftcr, especially those of the Proto-Auifraloid race. In 
the following table we give the various capacities calculated according to these two methods : 


Ne . of Lee anJ Pearson’s IVtngate ToJd’s formulas 


skull 

formulae . 

Length 

Breadth 

Height 

Average 


CCS. 

CCS. 

CCS 

CCS 

ca > 

I 

1265-97 

135 * 98 

1183 98 

*327 5 * 

1282 36 

a 

— 

1487 08 

— 

1399 60 

* 443-34 

6 

1201 71 

* 37 * 75 

1232 60 

* 34 * 94 

1286-99 

7 

1268 56 

— 

— 

— 

1268 56 

8 

1345 44 

*375 05 

1242 33 

1399 66 

1340 62 

10 

— 

*375 05 ' 

— 

*385 23® 

1380 ■ 14 

11 

1551 52 

1480 49 

1316 66 

* 5*5 *0 

1515 70 

14 

ii 57'4 

1276 20® 

*349 36® 

**84 35 * 

1241-83 

»9 

— 

*434 36 

— 

*270 44 

*352 40 

a6 

— 

— 

1222 87® 

* 4*4 09® 

1318 48 

M- 

1494 19 

1506-85 

1225 -98 

1500-67 

1500-57 


From the above results it can be seen that on the whole the figure for the cranial capacity 
given by Wingate Todd’s formulae and calculated from the breadth measurement is considerably 
below the figure obtained by the other methods ; almost the only exception to this is to be 
found in Skull No. 14. Soren Hansen * has maintained that in fossil skulls very little reliance 
can be placed on the cephalic index as deduced from the length and breadth measurements, 
as, owing to pressure from the superincumbent earth, these skulls are frequently deformed 
and in consequence the dimensions are altered. As the skull usually lies on its side, the breadth 
measurement will be too small, and, conversely, the length measurement will become increased. 
The figures given in the above table certainly appear to bear this out, for in the main the 
cranial capacity calculated from the breadth measurement is lower, and in certain cases very 
considerably lower, than the capacity calculated from cither the length or the auricular height. 

' Lee and Pearson, “ A fitil ftudf of the Correlation of the Human Skull ” : Phil . Trans Roy Soe London , Series A, 
vol. eseri, p. 347, London, 1901. 

• Wingate Todd, “ Cranial Capacity and Linear Dimension in White and Negro ” : Amer . Jour . Pkys . Anthropol ., 
rd. vi, No. a, p. 167. 

• These figures are probably somewhat too high, as Wingate Todd’s formula; apply to adult males only. 

• Soren Hansen, “ 0 « Pofthumous Deformation of Fossil Skulls ” : Man, vol. xix. No. 6 5, p. rat, London, 1919. 
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On the other hand, in those cases in which it was possible to obtain all three measurements, 
the capacity calculated from the length or the auricular height is somewhat greater than that 
deduced in accordance with the Lce-Pearson formulae, and, of course, a flattening of the skull 
transversely will tend to increase both the total length of a skull and its auricular height. 
The exception to the rule, No. 14, is the skull of a child, which is of a markedly brachycephalic 
type ; a reference to the photograph of the skeletons, while ftill in situ, shows that in this case, 
unlike moA of the skulls, the skull was not lying on its side but was on its back, lying on the 
occiput with the face upwards, so that, if there has been any flattening owing to the pressure 
of the earth, the skull will have been rendered more brachycephalic than it was in life, and this 
will have produced the increased result in the calculation of the cranial capacity from this 
measurement. 


No of 


Molar I. 



Molar a. 


Race. skulls. 

Lti^. 

Br^h. 

IndeT. 

Uugti. 

Breadth. 

Ind^. 


mm. 

mm. 


mm. 

mm. 


MohenjcHlaro, Ncn. », u,1 






96-57 

M-1 3 
Proto-Auftraloid type ; 

10 25 

lO-O 

97-56 

10-2 

9-85 

Melancsiani . .20 

h -42 

10-96 

960 

10-69 

10-55 

98-7 

Auftralian aboriginM .11 

to-8-ia 

10-0-12-2 

— 

11-0-12-2 

10-3-11-9 

— 

..6 

n-4 

11-7 

102-5 

12 -2 

II-8 

961 

Mohenjendaro, No. 13^ (3 ):—\ 
Mongolian type ./ 

10-37 

10-62 

102-41 

II -0 

10-12 

92 05 

Chinese .... 2 

Mohenjo-daro, Nos. 6, 7, 9,j 

10, 19, 26 :— >6 

II -a 

II-4 

loi -8 

10-8 

10-8 

1000 

10-53 

10 84 

102-94 

6 -69 

10-30 

106-71 

Mediterranean type ) 





Nil Skull, Mediterranean i 

11-25 

13 0 

115-56 

10 -62 

11-75 

110-59 

Mohenjo-daro, No. 20 ;— \ 

Alpine type . ( 

11-18 

10-95 

97'95 

10 77 

10-63 

. 98 70 


From the above it may be seen that there is on the whole a very fair agreement as regards 
the length-breadth indices of the two firil molar teeth between the Proto-Australoid type of 
skull found at Mohenjo-daro and those of the aboriginal Australians and Tasmanians. In 
two of the three groups the index of the firft molar tooth is higher than that of the second, 
the exception being the Melanesians ; and, further, the index of the Mohenjo-daro skulls 
falls between those of the other two groups. 

As in moJ»t early skulls, the teeth are badly worn, the dentine being freely exposed. 
The only skulls that arc exceptions to this general rule are No. i, which is comparatively 
recent, and No. 7. Sergi, Buxton, and Keith have all commented on the degree of wear 
in the teeth of the skulls from Anau, Kish, and Al-‘Ubaid respeftively, and we have also noted 
its presence in the Nal skull. 

In spite of the fragmentary nature of some of the skulls and the degree of warping rfiat 
others have undergone, it is, we think, possible and juAifiable to draw certain conclusions 
from the material before us. The skulls arc, without doubt, not a homc^eneous scries, and 
there seems to be evidence that at leaft four different types are represented. 

Typb I. Proto-Australoid Raci 

To this type belong skulls Nos. 2, il, and M. All these three skulls are remarkably 
long and fall in the dolichocranial group; ^e individual indices of the two skulk, that are 
suiBciently complete to enable us to determine die index, are 68*72 (No. 11) and 63*32 
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(No. M)j the average of the two being 66*02. The sides of the skull are flattened and appear 
to rise nearly vertically from the mafroid region. The vertex is highly arched, the average 
height index being 70-68, while the average auricular height is 122 mm. As pointed out 
in the case of skull No. 11, there may be a tendency to scaphocephaly. The proportion of 
the skull that lies behind the level of the external auditory meatus is extraordinarily high, 
the meatus lying nearly midway between the nasion and the inion. As already mentioned 
(vide supra, p. 607), Keith ^ has called attention to this feature in the long crania of the Veddahs, 
and, more recently,” in his Report on the human remains excavated at Al-‘Ubaid and Ur. 
Up to the present time but few anthropologies have paid any attention to this feature, and we 
are, therefore, not in possession of data from other colleilions that we can make use of for the 
purpose of comparison. In order as far as possible to remedy this defe<fr, we have calculated 
the auditory-meatus-position index (vide supra, p. 607) from measurements taken on 
dioptographic tracings of Auftralian,* Tasmanian,” and Veddah * skulls, as well as from three 
skulls of a similar type from Adittanallur. In the table below we have given the auditory- 
meatus-jx)sition index in the skulls before us, as well as those calculated from the data given 
in the various works referred to :— 

No of AuJttory Meatus 


Bace 

Mohenjo-daro, Nos 2, ii, and M— 

Crania 

3 

Position Index 
48-1 

Veddah . 



5' 43 

Tasmanian 


20 

-49 

Aujlralian 


. 20 

^3-01 

Adittanallur 


3 

54-60 


From the above it is clear that there is a very close degree of similarity between the different 
groups, which form a consecutive scries. 

The superior nuchal lines in all three skulls are well developed, and the individuals 
appear to have been of muscular development. The glabella is well marked and the 
superciliary ridges also tend towards a high degree of development. The nose seems to have 
been comparatively broad, but was also moderately arched. In one of the skulls (No. ii) 
there was some degree of subnasal prognathism. In those cases where the anterior teeth are 
Aill present it is clear that the upper and lower incisors met in an “ edge to edge " bite and did 
not overlap, as in the case of moft modern skulls. Keith * has stated that this “ edge to edge ” 
bite is common in early skulls and in all primitive races. We cannot, therefore, lay much 
stress on its occurrence in these skulls from Mohenjo-daro, but it is interesting to note that 
Turner ’ has called attention to the fadf that this type of ” bite ” is a charadleri^tic of skulls 

^ Sir Arthur Keith, “ Report on two crania of considerable but unceruin Antiquity ” • foum Anthropol. Soc 
Bombay, vol. xi, p. 671, Bombay 

• Sir Arthur Keith, “ Report on the Human Remains ” in H. R. Hall, Ur Excavations, vol. i (Al-‘Uba>d), p. zji, 
1927, Oxford. 

• R. J. Berry and A, W. D. Robertson, “Dioptographic Tracings in three norm® of 90 Auftralian Aboriginal 
Crania”: Trams. Bey Soc. B'fdoria, vol. vi, 1914.. 

• R. }. Berry and A. W. D. Robertson, “ Dioptographic Tracings in four norm* of 51 Tasmanian Crania” 
Trans, Bey. Soc Fidoria, vol. v, 1909. 

• (a) P. and F. Sarosin, Ergebmissc staturmissensckafthcher Forscbmngen aufCeyion, vol. in, Die SFeJJas van Ceylon 
stud die stt umgebeuSen FSlkerschafUn, Wiesbaden, 1892-3. (d) A. Keith, loc cit. 

• Sir Arthur Keith, The Antiquity of Man, vol. ii, p. 670, London, 1925 

” Sir W. Turner, “ The Relations of the Dentary Arcades in the Crania of Auitralians ” ; Joum Anat. and 
Pbystai,, voL zxv, p. 463, London, 1S91. 




640 


MOHENJO-DARO AND THE INDUS CIVILIZATION 


of the AuAraloid group. The cranial capacity of the skulls is comparatively large. We have 
given above on page 637 the calculated cranid capacities of all the skulls under consideration, 
and it is clear that these three skulls, Nos. 2, ii, and M, have a considerably greater capacity 
than the others. It is interesting to compare the size of the cranium in other races that belong 
to the same type ; we have, therefore, in the following table given certain data on this point - 

, Crania/ 


Geelogual 



No. of 

capacity. 

period. 

Race. 

Author. 

skulls. 

Average. 

Pleiilocene 

Java, Wadjak . 

Dubois 

2 

1600 CCS. 

„ 

Europe, N. Africa 

Boule 

4 

* 45 ° » 

„ 

AuAralian (Talgai) . 

£. Smith 

I 

tJOO M 

„ 

Rhodesia .... 

Boule 

I 

1280 „ 

Recent 

Proto-Auftraloid 





Mohenjo-daro . 

— 

3 

1490 „ 

„ 

Adittanallur 

— 

4 

1532 » 

„ 

Tasmanian 

Martin 

— 

14.06 „ 



/"Martin 


1347 .. 

„ 

Au^h-alians 

j Boule 

— 

J340 » 



1 Keith 

— 

1287 

„ 

Veddahs . 

Sarasin 

18 

1*78 „ 


There is thus very close agreement between the present skulls from Mohenjo-daro, the recent 
extindt Tasmanian race, and the prehistoric Homo neanderthalensU from Europe and North 
Africa, the cranial capacity falling between 1400 and 1500CCS. The Rhodesian skull falls 
very near the Veddahs, having a very considerably reduced capacity, namely, 1278-80 ccs., 
and is only ju^l surpassed by the Talgai skull and the modern Australian Aboriginal. The 
lower jaw in these skulls is very Strongly built, with a wide bigonial diameter, and a short 
ascending ramus. There can, we think, be little doubt that the skulls of this type muSt be 
referred to the Proto-AuStraloid Race. Among the skulls that have been excavated at 
Adittanallur there arc some of the same type and these have been definitely referred to the 
Proto-Australoid race by Elliot Smith,' In addition to the evidence of the skulls, we have 
a certain amount of information regarding the living height of the individuals of this group. 
As mentioned above (vide supra., p. 604), the data supplied by the Camp Medical Officer g^ves 
the length of two long bones, namely, the tibia and fibula, in skeleton No. 11, and from these 
measurements the calculated living height of the individual would be in the neighbourhood 
of 1553 mm. or 5 feet and i inch. This is diSbin^ly on the small side, and agrees with what 
we should expeft to find in an individual of the Proto-AuSbraloid race. 

A comparison of the skulls excavated at Mohenjo-daro with those discovered at Kish 
and described by Buxton • appears to us to indicate that certain of the Kish skulls agree in 
certain charafteriilics very closely with those from Mohenjo-daro that we attribute to Type I. 
Buxton remarks : “ The skulls are relatively long and narrow, of small cubic dimensions and 
occasionally of massive appearance, with heavy brow ridges and a keel-shaped top to their 
heads.” As regards the cubic dimensions of these massive skulls from Kish, the cranial 
capacity as given by Buxton for Kish skull No. 3 is 1409 ccs. ; for No. 1420^; and for 

' G. Elliot Smith, 7kt Evo/uitoM ^ Man, p. ijo. 

* L, H. D. Buxton, ** On the Human Remains eseavsted at Kish ” in S. Langdon, Exeavaihm at KUk, vol. i, 
pp. iis~*s, Paris, 19*5. 
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No. 7, 1431. All three of these skulls belong to his massive type, and their corresponding 
cranial indices are respeifively 66-84, 69-43, and 67-70, thus giving an average of 67-42. 
It is a matter of some difficulty to compare our skulls with the account given by Buxton, 
as we have been unable to discover to which, if indeed to any, ^andard of measurement he is 
conforming, and he further makes use of terms that do not appear in any of the recognized 
conventions ; for instance, he gives a “ palato-maxillary breadth ” and “ palato-maxillary 
length ” and from these deduces a “ palato-maxillary index but, so far as we can ascertain, 
and judging from the dimensions that he gives, he is referring to the palatal length and breadth 
of the International Agreement. Keith * in his recent account of the skulls excavated at 
Al-‘Ubaid and Ur also appears to have had certain skulls that conform very closely to this 
type, especially Nos. I, II, III, IV, and VII of the Al-‘Ubaid skulls. A comparison of the 
photographs given by us, PI. CLXI, Figs. 14, 15, and 22 and Text-Figs. 14 and 36, with 
those given by Buxton (loc. cit., pi. xlvi, figs, i, 3, and 6, and pi. xlvii, fig. 1) and the tracings 
given by Keith (loc. cit., pis. ixiii—Ixvii) sufficiently indicates how close is the resemblance. 

In the Table below we have given some of the charadters of the skulls of the present type 
from Mohenjo-daro, and for the purpose of comparison we have also given these charadlers 
for the “ massive type ” skulls from Kish (Buxton), certain skulls from Al-‘Ubaid (Keith), 
the Veddahs (Sarasin), and a scries of nine skulls from Adirtan.-illur :— 



Kisi 

Al-^matJ 

Mohenjo-daro 

Adutanailur 

Feddah 


Nos 3, 5, 7 
(Buxton). 

Nos. 1, 2, 3, 
4 anJ 7 
(Keith). 

Nos. 2, 11, M 

9 skulls. 

(Sarasin) 


CCS. 

CCS. 

CCS 

res 

CCS 

Cranial capacity 

1417 

1498-5 

1490 

15.52 

1278 

Cranial index 

67 42 

72 -6 

66 02 

69 7 

70 5 

Length-height index 

69-9 

71 26 

70 68 

70 58 

73 7 

Auricular height index 

— 

62 2 

60 03 

67 -06 

— 

Upper facial index 

49-6 

55 1 

55 93 

50 45 

5 t 4 

Total facial index . 

— 

92 06 

8«-98 

— 

88 2 

Nasal index . 

44-4 

49 2 

51 06 

?! 62 

52-7 

Nasal length . 

54 0 (No. 3) 53 3 

46 5 

52 

46 9 

Orbital index 

72 7 

83 -4 

84-46 

8; 86 

89-8 

Palatal index 

67 3 

— 

89 36 

89 32 

77 0 

Bizygomatic width 

»*5 

127 6 

127-0 

130 5 

123 5 


It seems to us that all the above series show evidence of relationship. As regards the cranial 
index, the skulls from Al-‘Ubaid are not so elongated as those from Mohenjo-daro, but the 
skulls from the other localities form a series of connedling links. In the facial part of the 
skull, the individuals from Al-‘Ubaid have a considerably longer face than those from Kish ; 
the Adittanallur skulls tend to approximate to the Kish type, while the Mohenjo-daro skulls 
are nearer to those from Al-‘Ubaid. As regards both the nasal and orbital indices, we have 
a regular graded series commencing in the Kish skulls with a nose that is long and narrow ; 
in the Al-‘Ubaid skulls the nose is slightly shorter and diftindtly broader, and these changes 
arc even more marked in the Adittanallur and Mohenjo-daro skulls, which have chamaerrhinc 
noses, and finally the maximum alteration is found in the Veddahs. Similarly, the orbit is 
very k>w in the Kish skulls and reaches its maximum height in the Veddahs. Another 
alteration in the chara<fter in the face is the change from orthognathism to prognathism. In 

* Sir Arthor Keith, “ Report on the Hanun Remains ” in Hall, Ur Excavations, vol. i, Al-‘Ubaid, pp. 214-40, 
Oxfoid, 1927. 



642 MOHENJO-DARO AND THE INDUS CIVILIZATION 

the Kish skulls there is marked alveolar prognathism (vide Buxton, pp. 115, ii6), in the 
Al-‘Ubaid there is, according to Keith, no trace of prognathism, but in the Mohenjo-daro 
and Adittanallur skulls prognathism is again evident. 

In the Al-‘Ubaid skulls the supra-orbital ridges are well developed ; in the whole series 
Keith gives an average measurement of 103* 8. In the three skulls from Mohenjo-daro 
this measurement is 104- 7, and three skulls from Adittanallur gives the same average measure¬ 
ment as that of the Al-'Ubaid skulls. The bizygomatic breadth, again, shows a graded series 
from the Kish to the Adittanallur skulls. 

Keith hag called attention to the importance of the facial projcdlion in the antero-po^lerior 
plane in determining relationships. Beyond the data given by Keith we have no basis of 
comparison. In these skulls from Mohenjo-daro the orbital margin is very nearly the same 
di^ance in front of the meatal plane as in the Al-‘Ubaid skulls, the measurements being 69- 7 
and 70-6 respedlively ; but the forward projedlion of the checks as shown by the position of 
the malo-maxillary point is considerably greater in the Mohenjo-daro skulls, being 73*0 mm. 
as opp>osed to 702 in those from Al-‘Ubaid. The nose is markedly less prominent in the 
Mohenjo-daro skull, the di^ance from the front margin of the orbit being only 15 mm., while 
in the Al-‘Ubaid skulls it is 20 mm. Associated with this, there is in the Mohenjo-daro 
skulls a marked depression of the nasion. 

Keith (pp. 215—16) remarks: “ If we look at a map of Asia on which the areas occupied 
by the various racial divisions of mankind arc indicated ... we see that Mesopotamia lies along 
a racial watershed or zone of transition. To the south and weil lies the whole of the great 
Arabian peninsula, from the Indian ocean to the Levant, marked as the home of the Semites ; 
to the north and eaA the homeland of the Iranians Wretches from the valley of the Indus to 
the Black Sea ", and he points out that the inhabitants of Al-‘Ubaid partook of the charadfers 
of both races and represent a transitional ^age between the two types. Mohenjo-daro, lying 
near the mouth of the Indus, may be said to be between the homeland of the Iranians and 
peninsular India, the homeland of the Proto-Auilraioids. 

Type II. Mediterranean Race 

To this type we attribute skulls Nos. 6, 7, 9, 10, 19, and 26. These skulls are of 
considerably less size than those of Type I, the average cranial capacity being only 1332'5 ccs. 
The shape of the skull is long and moderately long, the average cranial index being 67*67 ; 
this is, however, probably slightly too low, for included in the series is one skull that gives 
a cranial index of only 57*45, and this is in the main due to po^umous compression and 
fradhire. The sides of the skull in this type are not so flattened as in Type I, but tend to 
bulge somewhat above the maftoid region. Both frontal and parietal eminences are, as 
a rule, fairly well marked. The proportion of the cranium that lies behind the external 
auditory meatus is high, the average meatus position index being 52* 81. This is appreciably 
higher than the index in the Proto-Auftraloid skulls of Type I, which is only 48* i, but is not 
higher than the average index in the Proto-Auitraloid skulls from Adtttan^iur or in the 
Au:SIralian skulls. The muscular attachments are not so markedly developed in this series. 
The glabella is, as a rule, only slightly prominent, and the superciliary ridges are not 
pronounced. The nasion is not depressed. The nasal index is on the average 48*^3, falling 
in the low range of the mesorrhine group. The a^al nasal length vaties ftom 41 mm. to 
52* 25 mm., the average being 46 mm., so that the nose tends to short. The interorbital 
width is narrow, varying between 21 and 26 mm., and the bridge of the nose is narrow and 
high-pitched ; in attempting to estimate the degree of prominence of the nose we have 
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followed the method proposed by Keith,* taking the di^ance between the anterior inferior 
margin of the orbit and the moif prominent part of the nose as shown on the craniogram. 
The averse projedlion is 26-1 mm., and ranges between 24-0 mm. and 33-^ mm. The 
mandible is of slight build, and the average bigonial breadth is only 84 mm. 

This type of skull we consider to represent the true Mediterranean race, and the examples 
in the present colle^ion agree very well with the *' Nil " skull from Baluchi^&n and 
Skull No. 4 in Buxton’s account of the Kish remains. In the following table we have given 
the various charaileriilic indices, etc., of the skulls that we attribute to this Mediterranean 
type, and for the purpose of comparison we have also given the corresponding indices, etc., 
for the Kish skull No. 4, as recorded by Buxton,* skulls Nos. i and 2 from Anau, recorded by 
Sergi,* three male skulls from Ur, recorded by Keith, and the “SiSlkot” and “BaySna” crania. 



Mokenjo-daro 

Nil 

Vr-Skulls d 

Nisk Skull 

Anau Skulls 

“ Siilkos ” 

“ Bayina ’ 

CharaSer. 

Skulls, 6, 7, 9, 
10, 19, and 26. 
Average 

cranium 

(Xeifk). 

No. 4. 

Nos. 1, 2 

Skull. 

Skull. 

Cranial capacity . 

• * 33 * S 

1443 2 • 

» 4 i 3 5 

1328 

1378 I* 

1360 * 

1250 5 

Cranial index 

66 2 

70-0 

69 8 

69-1 

76 2 

71 -I 

7 « 3 

Length-height index 

75*3 

77-45 

72 65 

66 49 

— 

77-78 

73-60 

Auricular height index 64 02 

63 83 

60 0 

— 

57 84 

66 11 

60 67 

Facial bdex 

— 

60 0 

57-97 

+5 * 

— 

— 

— 

Naaal index 

48-2 

46-9 

48 77 

44 4 

46 8 

— 

— 

Orbital index 

88 II 

82 s 

90 -o 

86 84 

83 3 

— 

— 

Palaul index 

79 

79 *5 

— 

75 0 

— 

— 

— 


There can, we think, be little doubt that all these skulls belong to the same type. So far as 
the individual differences shown in the table are concerned, especially the differences in the 
length-height index of the cranium and the various indices of the face, it is possible that we have 
here evidence of a tendency to the development of separate local races within the limits of a 
single group, as has been suggested by Buxton,* but one is not juilified in arriving at any 
definite conclusion in the matter owing to the comparatively few skulls available at the present 
time from any one of these localities. Among the data that we possess, we have evidence of 
one sort or another regarding the living height of three individuals belonging to this type, 
namely, of one man and two women. The male was about 5 ft. 4I in. The two women 
arc considerably shorter than this, measuring, respectively, 4 ft. 9 in. and 4 ft. 4J in., or an 
average height of 4 ft. 6J in. 

Type III. Mongolian Branch of the Alpine Stock 

This type is represented by a single skull. No. 13^ (3). The skull is quite characteristic, 
and for the purpose of comparison we have given both side and face views of a Naga skull, 
No. N. 189, in the Indian Museum collection {cf. PI. CLX, Figs. 5 and 6 and 7 and 8). 
The close correspondence between the two leaves no room for doubt regarding the racial 
origin of the individual. 

* Sir Arthur Keith, “ Human Skulls from Ancient Cemeteries in the Tarim Basin ” . Journ R. Ant. Inti, of Great 
Britaim and Ireland, vol. lix, p. 167. London, 19x9. 

* L. H. D. Buxton, “ On the Human Remains Excavated at Kish ” in S Langdon, Excavations at Kssh, vol. i, 
p. 122, Paris, 1924. 

* G. Sergi, “ Description of some skulls from the North Kurgan Anau ” in Pumpelly, Explorations tn T urketlan, 
vol. ii, p. 446, Waahington, 1908. 

* EAimated accoi^ing to Lee-Pearson formube Nos to and ii. 
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Type IV. Alpine 

In the present series there is only one skull that can be definitely shown to be 
brachycephalic, namely, that of the child, No. 14. There are, however, certain other skulls 
that seem to us to have, in all probability, belonged to this group, namely skulls No. 8, 13, 
and 20. Unfortunately, all these skulls arc in a pK>or ftate of preservation, and it is only on 
No. 8 that we have been able to take definite measurements, and even in this case the skull 
was badly damaged. No. 13 is the skull of a female, which lay close to No. 14, the brachycephalic 
child ; this skull was very badly damaged, the cranial portion was in two parts, but the left half 
of the frontal bone, part of the left parietal, and the left temporal bones were more or less intaft. 
The occipital bone was fraftured down the middle line, but clearly showed that the supra- 
occipital region was composed of two large wormian bones of about equal size ; the right 
parietal and part of the right temporal bones were impacted in the right half of the cranium, 
and the whole of the face and the basis crani were missing. The bones were extremely thin and 
fragile, and an attempt to reconstruct the skull proved disastrous. So far as we could judge, 
the skull mu^t have been at Icait a high mcsocranial, and may even have been brachycranial, 
though not so markedly so as Skull No. 14. That this individual was a female we have no 
doubt, and if she was, as we are inclined to believe, the mother of No. 14, it is only to be 
expected that the child would exhibit a greater degree of brachycephaly. Skull No. 20 was 
one of those that had been left in situ for a year, and when it was removed for examination was 
in a very bad itate of preservation. The nasal and maxillary portions of the face were 
completely separated and partially missing ; the whole of the vault of the skull and the greater 
part of the occipital area were wanting, as also were the left temporal region and the maitoid. 
The mandible was without either ascending ramus. As a result, it is impossible to arrive at 
any definite conclusion regarding the original shape of the skull, but we are of opinion 
that it was in all probability brachycranial. There is sufficient of the po^lerior region to show 
that the skull was not a long one (vide Text-Fig. 34), nor does it exhibit any tendency to 
the poilerior prolongation of the cranium behind the level of the external auditory meatus, 
a feature that is so characteristic of the skulls of the Proto-Auftraloid and Mediterranean types. 
It seems probable that all four skulls of this group belonged to the Alpine race, but beyond 
this it is impossible to go, and wc arc not in a position to determine to which branch of the 
Alpines they may have belonged. The only indication regarding the probable living height 
of the individuals of this group is derived from Skeleton No. 20, in which the maximum 
height, as it lay, was 5 ft. 5^ in. 

In conclusion, we would express our thanks to Messrs, Provash Chandra Basu, M.Sc., 
Bajra K. Chatterjee, M.Sc,, and l?anchkori Chakravarty, who have given us very considerable 
assistance in calculating indices and in compiling the various tables. 
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Tabu III.- 

HUMAN REMAINS 

—Avebacb MBASuaEMBNTs or thk DirreacNT 

Group A. Group B. 

Gaoups 

647 

Meuurements. 

Skulls Not z, 
11 , M 

Skulls Not. 6, 7, 

9, 10, 19, 26 

Skull No. 3 
or 13 d 

Skull No 14. 

Maximum cranial length .... 

»97 

>79 8 

180 5 ? 

164 

Maximum cranial br^th. 

> 3 ° 

121 -I 

>38 5 

140 

Auricular height 

t22 

115-8 

rzo / 

xoo 

Basilo-bregnatic height 

>39 

130 

>33 ? 

118 5 

Leaft frontal breadth. 

95 

86-t 

95 

85? 

Birzygomatic breadth 

1*7 

94 

140 ? 


Nasal length 

46 5 

46 I 

5.3 

40 

Natal br^th . 

22 

22-3 

26 

19 5 

Interorbital breadth . 

23 

20*1 

*3 

21 -5 

Orbital breadth 

37 

37-3 

38 

34-5 

Orbital height . 

31 21; 

32-8 

37-5 

3 > 

Maxillo-alveolar breadth 

83 

61 

74 

60 

Maxillo-alveolar length 

66 

55 

53 

— 

Palatal length . 

53 62 

46-3 

49 

3 > 

Palatal breadth 

Occipital foramen ;— 

465 

37-3 

47 

34 

(ar) Length 

38 

36 

— 

34 

(d) Breath 

The position of ext. and. meatus:— 

*5 

* 7-3 


28 5 

(e) Diftance of and. perp. from Inion . 

955 

87-3 

95 

76 

(d) Diftance of and. perp. from Nation 

98 

95-5 

too 

83 

Bigoi^ breadth 

lOI $ 

78 

— 

— 

Mandibular angle 

>> 3 ° 

> 3*-5 

126'’ 




Table 

IV.— Avebage Indices of 

THE Diffebent Groups 





j Group A. 

Group B. 

i 

Skull No. 14 


Indices. 

1 SkuUi Nos. 2, 

Skulb Nos. 6, 7, ] 

Skull No. 3 or 1 



; II, M. 

9, 10, 19 26. 

13 d. j 


t. 

Length breadth .... 

. ^ 66 -02 

66-20 

76-73? 

85-37 

2. 

Length height index. 

70-68 

75 *4 

73-68? 

72 26 

3 - 

Length auricular 

; 62 03 

64 -01 

66 -48 f 

60 -98 

4. 

Brei^th height index 

>07 25 

112-61 

96-03? 

84-64 

5 - 

Index of the occipital foramen . 

68 48 

76-47 

— 

82 35 

6. 

Total &cial index 

; 88 98 ? 

105-85 

52 -86 ? 

~ 

1 . 

Otbioirindex 

84-46 

88-47 

98 -68 

89-85 

9 - 

Natal index 

51-06? 

48-21 

49 06 

48 *60 

10. 

MaxiUo-alveoiar index 

. 1 126 04 

110-74 

138-49 

— 

It. 

Palatal index .... 

89 36 

80 -37 

95 ' 9 * 

109 ‘68 

12. 

Rosuiaindex . 

61 -62 

68 08 

62 -65 

— 

>3. 

External auditory meatns position index 

48-26 

5 * 34 

56-21 

5316 

14. 

Bregma position index 

■ i * 9-37 

3 * 38 

40-62 

33-54 

> 5 - 

profile angle .... 

. 1 79 * 

82“ 

82° 

87“ 
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Table V.— Meaeveement* on Ceanioceami 


! 

9 i 

Skull I 1 

<? 

Skull a 

' <J 

Skull 3 
; (>3 *) 

Nasion inion line. I 

166 ! 

189 

I169 

Nasion to foot of mcatal perpendicular 

92 1 

8? 

1 95 

Nasion to foot of bregma perpendicular 

58 ' 

— 

69 

Calvarial height . 

1 93 

92 

96 

Auditory meatus position index . 

1 ': 5-42 

44*97 

, 56-21 

Bregma position index 

I 34*94 

1 — 

j 40-82 

Facial profile angle 

90° 

78* 

1 82° 

Frontal inclination angle 

1 6i* 


1 5,0 

Occipital inclination angle 

tioo** 

87 » 

1 76“ 

Calvarial base angle 

10* 

i 11“ 

1 go 

Calvarial height index 

1 56*02 

1 48*67 

, 56-86 




Skull 

I 

91 

Skull 

2 , 

86 

Skull 

3 

93 

(13^ 


Skull 

6 

97 

Skull 

7 

74 

Skull 

8 

80 

Skull 

10 

100 

Skull 

II 

90 

Skull 

14 

81 

Skull 

19 

99 

Nil I 

i 

89 


Table VI.— Facial Meaeueements in 


M 

of lateral 
rgin in front 
icular plane. 

of nasion. 


1 

A 

1 

'Ill 

§ 

t 

l| 8 

§ g 

1 

0 0 1 

£ 

liV 

11 

“98 

: 65-5 

88 

! 93 

' 85 


1 73 

79 



— 

! 67-5 

91 

89 ' 

84 5 

103 5 

69 - 5 

95 

99 5 

91 

75 

62 

69 



84 

51 

75 

76 5 

69 

107 

, 57 

98 

99 

92 

90-5 

' 66 5 1 

82 


83 

— 

61 

78 

t — 


105 

1 69-5 

96 

1 101 ■ 

97 

_ 

1 64 5 

85 

; 86 5 1 

80 


AN Anteeo-Posterior Plane 


‘ 

ii . 

Proje6hon of upper 
alveolar point. 

1 

g 8. 

t| 

jL 

j Projedion of 

1 mental point. 

! i 

! 

! n 

iji 

‘1 , 

89 

82 

! 83 

' 64 

_ 

96 

9* 

! 93.5 

1 1 \ 

95 , 

98 

92-5 

93*5 

1 — 

69-5 

73 

— 

' — 

1 — 

— 

76 

73 

1 69*5 

5a 

lOI 

103 



' w 

88 

1 89-5 

1 89-5 

90-5 

75 

1 61 

97 

100 5 
, 86-5 

; 89 

i - 

! 71 


i 

e 

'(S 



26 


*4 

19-5 

33-5 

28.5 


Table VII. —Meaeueements showing the Projection or the Cheek in an Antero-Posteeioe Plane ' 


Skull No. 

A 

B 

C 

D 

E 

F 

Skull I 

74*5 

67 

74 

67-5 

4* *5 

21 

Skull 2 

80-5 

75*5 

85 

75 

55 

29-5 

SkuUs (13^) 

78-5 

70-5 

77*5 

67-5 

50 

26-s 

Skull 6 

78-5 

71*5 

81-5 




Skull 7 

69 

63-5 

68 

60 

40 

21 

Skull 8 

63 

57 

67 

59 

38 


Skull 10 

65 

59*5 

74 

68 

43 

22 

SkuU II 

76 

70 

79 

76 S ! 

49*5 

22-5 

Skull 14 

68 

63*5 

68 

60 

40 ! 

21 

Skull 19 

79*5 

7J*5 

81 

7* 1 

43 

t 20 

Nil I 

71 

66 5 

75 

64 1 

+5 1 

*9 


* Sir Arthur Keith, “ Ancient Cemeteries of the Tarim Basin ”: JRAS. vol. lix, p. 167, 1929. LettsTi viod fas ^ table aw the 
same as those used by Keith. 









Chapter XXXI 


ZOOLOGICAL REMAINS 


S O far as I am aware, this is the firA occasion on which a thorough investigation of the 
animal remains obtained by archeological excavation in India has been carried out, and 
it is therefore of no small interest to see to what extent such investigation can furnish 
data regarding the conditions in which the early inhabitants of these sites lived, and whether 
by means of such a Study we can confirm or refute conclusions regarding these early peoples 
that have been drawn from other lines of evidence. 

General Condition of the Animal Remains 

In almost every instance the animal remains that I have examined are extremely fragile, 
as was only to be expected from the length of time that has elapsed since Mohenjo-daro 
was a flourishing city. In moSt of the specimens the organic material of the bone has completely 
disappeared, and all that is left are the calcium and other salts ; owing to the nature of the 
soil in which the remains have been buried, many of the bones are impregnated with a 
deposit of gypsum, and small patches of the same material are common on the exposed 
surfaces. A curious faifl that seems to me to be worthy of special mention is that bones 
that had been burnt or charred with fire are very much better preserved than those that 
have not undergone this process. In mo^ in^ances the animal remains are very fragmentary 
in chara< 5 ler. In not a single in^ance has a long bone, such as the femur, humerus, or tibia, 
of a large animal been recovered intaiEf ; smaller bones, such as the carpal or meta-carpal 
bones and the phalanges, are complete in quite a number of cases, and, as a rule, the teeth 
arc comparatively well preserved, though it was rare to get even a small portion of the jaw 
to which they belonged. 

The general charaders of the bones clearly resemble those of the colledlions made at 
Anau. Dueril,' describing this latter collection, remarks : “ The greater part of the bones 
have a yellow-brown colour,” and the same is equally true of the present series. In both series 
all the long bones have been broken, but the smaller bones of the extremities have escaped 
this fate. Dueril (loc. cit., p. 343) also points out that “ among the sheep and pigs, there is 
a great quantity of bones of very young animals ”, and the same holds good of the 
Mohenjo-daro collection. In the case of the cattle also the epiphyses of the vertebra had, in 
several instances, not fused with the centrum, and many of the teeth were also unworn, 
indicating that the animal from which they came was young and had probably been killed 
for food. 

* DuerA, “ An imal Remains from the Excavations at Anau ” in Exfiorattons in TurkeSlan, PrehiAonc Civilization 
of AnaO, ed. by R. Pumpeliy, pt. vi, Washington, 1908. 
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The Number of Species represented in the Collection 

In all, I have been able to identify without any doubt no less than thirty-seven, or if we 
include the Polyzoan and Sponge, growing on the mollusc Fasciolaria, and the Anatinid 
mollusc living in the coral, thirty-nine different species of animals in the colleiftion. Several 
of these are, of course, domestic or semi-dome^ic animals, such as one would expeift to be 
associated with a people that had reached so high a ilage of civilization as that exhibited by 
the inhabitants of Mohenjo-daro ; others, however, are wild animals that probably inhabited 
that part of the country cither at the time when Mohenjo-daro was a flourishing city or at 
some later period when the city had been destroyed. In arriving at any conclusion as to the 
time or period when these animals lived, one has to rely in the main on the depth at which these 
remains have been discovered, but it mu^ be recognized that this is not always a reliable 
criterion, since it is possible that in times pa^l the inhabitants of the country or of the city 
itself may have buried their refuse, which would naturally include such things as the bones 
of animals that had been slaughtered for food or had been killed as vermin. In such cases 
the remains would naturally be found at a somewhat lower level than that to which they 
properly correspond. 

I have given below a liA of the various remains that I have been able to identify, with the 
depths at which they were found ; and I have in the main followed the classification that has 
been adopted in the various volumes of the Fauna of British India scries. 

Class MAMMALIA 
Order CARNIVORA 
Family VIVERRID^ 

Sub-family Herpestin.® 

HerpeSles auropundatuSy the small Indian Mongoose 
HR 2119, depth 5 ft, below surface. One skull, almost complete. The skull had been completely burnt. 

This species is widely diilributed throughout Northern India, including Sind, and 
extends we^ward through Baluchi^tn, South Afgh 5 ni^ 5 n, and Southern Persia. The 
western variety, described by Blyth as H. pallipes and by Gray as H. persicus^ is paler and more 
grey in colour than the type form. In PI. CLXIII, Figs, 5 and 7, I have given photographs 
of this skull from above and from the side, and for comparison (Figs. 6 and 8) the same 
views of the skull of an example of H. auropuuAatus from the colle^ions of the Zoological 
Survey of India. There arc a few minor points of difference between the two skulls, but 
a ^tudy of the available material indicates that these are probably merely a que^ion of age. 

Family CANIDuE 
Canis familiaris 

DM 273, depth i ft. 10 in. Part of a skull, induding the hard palate and two teeth. 

Posterior part of left mandible. 

Part of right maxilla. 

Part of right maxilla (of a second individual). 

Part of left maxilla. 

Horizontal ramus of right mandible. 

Horizontal ramus of left mandible. 

Horizontal ramus of right mandihle (of a second individual). 

HR 3706, depth 5 ft. 3 in. Fragment of lower jaw, including coronoid and artkukir proc esse s. 



ZOOLOGICAL REMAINS 


631 


Both the skull and jaws undoubtedly belong to a species of dog, and probably both 
come from the same species. The fragment of lower jaw, HR 5706, shows clear points of 
difference from the wild dog, Cyon dukkunensu^ in that the coronoid process of the jaw springs 
at an oblique angle from the horizontal ramus, in^cad of being almost at right-angles to it, 
as in the case of the wild dog. We can, therefore, 1 think, exclude this wild species from 
further consideration ; it seems certain that the remains are those of one of the dome^lc 
or semi-domestic dogs that are so common at the present day around every Indian village, 
and at the present time live around the site of the excavations. Duer^f,* in his account of the 
animal remains excavated at Anau in TurkcAin, has considered in detail the charadteriitics 
and probable phylogenetic origin of the dog from that locality, and it is very interesting to 
compare the Anau remains with those excavated at Mohenjo-daro. DuersSt (loc. cit., p. 349) 
^ates that the Anau dog “ has a very strongly marked resemblance to the European 
shepherd-dog, especially in the facial part ”, but that it posssessed a slightly less-pointed snout 
and a wider palate, points of difference that might, however, be attributable to sex. He 
further points out that the Anau dog Elands craniologically very near to the dingo and to a 
dog the remains of which were found at Bologoa in Russia and are attributed to the late 
Palscolithic period. The Russian dog was described by Studer * under the name Cants 
poutiadni. As regards the origin of the Anau dog, Duer^l advances two theories, either of 
which would fit the known fafts : (i) the theory fir A advanced by Studer, that the shepherd- 
dog was derived from the Russian Cams poutiaiini^ or (a) that the dingo muit have lived in 
Southern Asia, and that from it both the pariah-dog and the shepherd-dog have descended. 

In the table on p. 652 I have given a series of measurements taken on the remains of 
the Mohenjo-daro dog, and for the purpose of comparison 1 have given the same 
measurements in the Anau dog (from Duerft, loc. cit.), in Cams poutiatini (from Studer, 
loc. cit.), in two specimens of the true dingo dog from Auilralia, now in the colleftions of the 
Zoological Survey of India, and in three Indian pariah-dogs from the colleftion of the 
Biological Department Medical College, Calcutta, lent to me by Professor Ekendranath 
Ghosh, to whom my thanks are due. Ducr^ (loc. cit., 1908, p. 346) appears to regard the 
dental formula in the upper jaw as 3.1.3.3. In the following account I have followed the 


formula as given by Reynolds ■ for the Canid®, namely 


From the measurements given in the Table it is abundantly clear that the Mohenjo-daro 
dog comes extremely close to the Anau dog, and that both are very nearly related to, 
if not affually identical with, the pal®oIithic Canis poutiatini, on the one hand, and the 
present day Cants familiaris var. dingo on the other. Such differences as do exift between 
the various series of measurements are very slight ; the Anau dog seems to be, for its size, 
slightly wider in the muzzle, but the measurement falls within fhe limits exhibited by the 
other examples and is no wider than the muzzle of examples of Canis Jamiliaris var. dingo 
from both Australia and India ; and the differences between the whole scries of examples 
may quite well be due either to differences of sex or age. It would, therefore, appear to be 
probable that the Anau and Mohenjo-daro dogs, on the one hand, and the dingo dog of 
Australia and the Indian pariah on the other, possessed a common ancestry that can be traced 
back to the palaeolithic Canis poutiatini of Russia. 


^ Duerft, "Animal Rexnaiiu from the Excavations at Anau *’ . Explorations tn TurkeRan, Expedition of 1904, 
vol. ii, ed. by R. Pumpclly, Washington, 1908. 

* Stnder, " fiber einen Hund aus dcr Palseoiithuchcn Zeit Russlands. Canis Poutiatini " : Zool. Anxxigrr, 
voL xxiz, Leipzig, 1908. 

* S. H. Reynolds, Tie Ferteiratt Skeleton, Cambridge. 
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Table I.—Dimensions in mm. of the Skull, etc., of the Mohenjo-daro Doc 


Canii familiaris, var. dingo 
Mohenjo-daro Dog. 9 ^ ^ AuAralia. Indian Pariah. 



' 1 

11 III 

IV 

V 



I 

II ' I 

11 

Ill 

IV' 

Width of muzzle before front pre- 

mm. 

mm. mm. 

mm. 

mm. 

mm. 

mm. 


mm. 1 mm. 

mm. 

mm. 

mm. 

molar. 

Width of muzzle in front of pre- 

35 

— — 

— 


41 


33-0 

41*0 , 35-0 

340 

41 

36*0 

molar 2 . 

33*5 

- - 

— 


— 

31-0 

33-5 

41-5 34-0 

335 

40-0 

34*0 

Width of palate 

Height of snout at ant. end of 

46*0 

— 



50 

45-5 

50-0 

00 

6 

47*5 

57-0 

47-0 

nasal bones .... 

24*0? 

- - 

— 

— 

— 

25-0 

23 -o 

27 5 23-0 

24-0 

32.0 

22*0 

Length of nasals 

62-0 

— — 


— 

— 

72-0 

66-5 

82 '71-5 

70-s 

Bj-o 

660 

Width of nasals 

Length of teeth (premolars and 

17-0 

— . — 

— 

- 


17*0 

16-5 

21*0 17-0 

17-0 

25-0 

17*0 

molars) ..... 

61 * 

— , — 

— 

— 

69 

65-0 

62-0 

66*5 1 64-0 

640 

7S'0 

62 s 

Length of carnassial tooth 

17-5 

i6‘o T7‘0 

1 17*0 

— 

17 

18*0 

i9'0 

T7-5 » i 8-5 

19-0 1 

19-5 

19 s 

Brei^th of carnassial tooth . 

lO'O 

875: 9-5 1 

9‘5 

— 

9 

I I-O 

10*0 

n o*: 8-5 

*0-5 

II-5 

10-0 

Length of molar i . . . 

ii-S 

- ' 12-0 i 


— 

— I 

ri'O 

12-5 

II.jS 1J.0 


14-0 

140 

Breadth of molar i 

Lower Jaw. 

iS-o 

1 

- 1 14-0 




15-0 

i6-5 

i6'0*i i5'0 

— 1 i6*s 

i 

15-0 

Height of vertical ramus 

Height of horizonul ramus opposite 


— — 


~ 1 

57 ?] 54 

1 

54-0 

65.0 — 

1 

— 

— 

50'0 

molar r . 

23'0 1 

- - 


a6*5 

*5 

23.0 

23-5 

27-5 — 

— 


21-0 

Length of molar i 

i8<s 

- - 

- 

20*0 


— 

— 

2I-S 

Breadtli of molar i 

8-0 

- , - 


80 

— 

— 

— 

1 — ‘ — 

— 

— 

9-0 

Length of molar 2 

9-5 

lo-o ' iO‘5 

9-5 

9-5 

1 

“ 

9*0 

8.5 

i — ; 


— 

10*0 


Family SORICID.® 

Crocidura bidiana Pachyura Sloliczkana 

VS ao7, depth a ft. One skull complete except for the tympanic bulls, and the anterior part of a second. 

Both the skulls appear to belong to the same species. In both, the charaftcr of the 
dentition is identical ; there is a small tubercle inside the basal cusp of each anterior upper 
incisor tooth; the second incisor is considerably larger than the third, which is, in turn, about 
equal to the canine ; and there is a well-developed gap between the canine and the second 
premolar, in which almo^l the whole of the fir^ premolar tooth is visible from the outside. 
The specific determination of the modern shrews is, in the present ^late of our knowledge, 
almost impossible without a great deal of further research. All that one can do, with any 
certainty, is to refer individuals to certain groups, and there seems little doubt that 
the specimens belong to the Indiana (= sioUczkana') group. These little shrews are no£hirnal 
in habit, and at the present day commonly frequent houses in search of inse&s. In PI. CLXIII, 
Figs. 1 and 3, I have given photographs of the better preserved of these two skulls, and for 
the purpose of comparison I also give corresponding views (Figs, a and 4) of i skull of 
Crocidura bidiana from the colleflions of the Z<^ogical Survey of India. 

1 This measurement is the length between the extfefnes of the teeth sockets; the teeth themselves ax* mis^g, 
and at least i mm. should be added to give the true teeth measurement. 

* These teeth are badly worn down, and the rneasOremelits are dierefbre ptr^bly too knv. 
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Order RODENTIA 
SIMPLICIDENTATJ 
Family MURIDS 

Mus rattus ~ Rattus rattuSy The Black Rat 

VS 125, depth 4 ft. 3 in. Portion of the left half of the mandible including the teeth 

Both in size and in the character of the teeth this fragment corresponds with the 
common rat. 


Order UNGULATA 
SVBVNGVLATA 
Family ELEPHANTID^ 

Elephas maximus. The Indian Elephant 
DK 1212, depth 6 ft. The upper articular surface or caput of the femur. 

Trial Trench, depth 6 ft. Tip of small tusk. 

SD 1683, depth 3 ft. Tips of small tusks (two) 

Although these are the only fragments so far obtained of any bony remains of this 
animal, pieces of ivory are common, and in at leail one case a large fragment of a tusk has been 
excavated at Mohenjo-daro. That the inhabitants were perfedfly well acquainted with the 
elephant there can be no doubt, but the adlual finding of a part of the skeleton, as opposed 
to the presence merely of ivory, is sufficient to show that the animal aftually lived in this region, 
either in the wild ilate or as a domeilic animal, probably the latter. At the present day, wild 
elephants are ^lill found along the base of the Himalayas, but formerly their range was more 
extensive ; even as late as a.d. 1600 the elephant was found in the wild ilate in Malwa 
and Nimar, and up to the latter half of la^l century in the Chanda DiilrifI of the Central 
Provinces. 


UNGULATA VERA 
Sub-order PEXISSODACTriA 
Family EQUIDjE 

Equus cahallusy The Horse (PI. CLXII, h'ig. 9) 

DM 293, depth i ft. 10 in. A large fragment of the right half of the mandible, containing the prcmolar and 
molar teeth ; and a second fragment containing the same teeth of the left side. 

In size the fragment of jaw corresponds exailly to that of a skull of a modem horse in 
the collcftion of the Zoological Survey of India. Ehjeril,^ in his detailed analysts of the 
remains of the horse of Anau, has given a Tabic of Measurements of the dimensions of the 
teeth in the lower jaw, and it is interefting to compare the present specimen with the details 
given by him. For the purpose of comparison £ have also given the dimensions of the teeth 
in a skull of Equus caballus in the Indian Museum. 


» Loc. cit., p. 389. 
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Mohenjo-daro 

Hone. 




R. 

L. 



mm. 

mm. 

Premolar 2 , 

Length 

34-S 

32*5 

' 

Breadth 

i8'o 

30-O 

Premolar 3 , 

Length 

2 8'o 

29-0 


Breadth 

21-0 

31*0 

Premolar 4 

Length 

27-0 

27-0 


Breadth 

21 “O 

1 21*0 

Molar I 1 

Length 

25-0 1 

25-0 


Breadth 

i8-5 

19-0 

Molar 2 

Length 

25-0 j 

25*0 


Breadth 

>7-S i 

i8-o 

Molar 3 

Length 

30-5 1 

30 s 


Breadth 

i6‘o 

»5*S 


Ejuus cahallut 
Anau in the 

Hone. [ Zoological Survey 

I of India. 


R. 

L. 

; R- 

L. 

mm. 

mm. 

mm. 

mm. 

32-0 

— 

' 33-5 

32-0 

15-0 

— 

1 I9‘0 

190 

27-0 

26-0 

37-0 

26-0 

*7-5 

20-0 

22-0 

21-0 


2 5-0 

1 37-0 

26-0 

— 

I4'0 

ai-S 

22'0 

— 

33‘0 

, 25-0 ; 

24*5 

— 

i6-o 

I 19-5 ; 

19-5 

— 

24-0 

j 26-0 

2 5-0 

— 

140 

I 19-0 j 

19-0 

— 

— 

! 3»-5 1 

31-5 



»5-S 

i6-o 


It will be seen that there is a considerable degree of similarity between these various 
examples, and it is probable that the Anau horse, the Mohenjo-daro horse, and the example 
of Ejuus caballus of the Zoological Survey of India, are all of the type of the Indian “ country- 
bred ", a small breed of horse, the Anau horse being slightly smaller than the others. 


IVial trench, depth 6 ft. 


DK 347, depth 4 ft. 

DK 1170, depth 17 ft. 

DK 3410, depth 4 ft. 

VS 342, depth 9 ft. 6 in. 

HR 5075, depth 6 ft. 

HR 4311, depth 6 ft. 

SD i8ii, depth 3 ft. 

SD 136, depth 4 ft. 

SD 800, depth 6 ft. 

SD 933, depth 9 ft. 

SD 1159, <^epth 13 ft. 

VS 3655, depth 6 ft. 

VS 469, depth TO ft, 

SD 1586, depth 15-16 ft. 
DK Bao, depth 5 ft. 9 m. 

DK 635, depth 6 ft. 10 in. 

VS 3331, depth 4 ft. 3 in. 

DK 3640, depth 15 ft. 

SD 906, depth 3 ft. 


PECORA 
FamUy BOVID^ 

Bos indicus. The Humped Cattle 

3rd molar tooth of the right lower jaw. 

3rd molar tooth of the left lower jaw, 

3rd molar tooth of the left upper jaw. 

3rd molar tooth of the left lower jaw. 

3rd premolar tooth of the right upper jaw. 

3rd molar tooth of the right lower jaw. 
and molar tooth of the left upper jaw. 

3rd molar tooth of the right lower jaw, 

I ft premolar tooth of the right upper jaw. 
part of 3rd molar of the right lower jaw. 

3nd premolar tooth of the left upper jaw. 
and incisor tooth of the right lower jaw. 

I ft molar tooth of the right upper jaw. 
ift premolar tooth of the left upper jaw. 
ift premolar tooth of the left upper jaw. 

3rd molar tooth of the right tippet jaw. 

Metaunol and tanal bonea. 

Metatarialt, ift and and molar teeth of right upper jaw. * 

ift premolar tooth of right lower jaw and ift and and molar teeth of left lower jaw. 

3rd molar tooth of left upper jaw. 

Condyle of lower jaw «nd pert of ramus. 

Left horn of Bos tp. 

Frontal region of ^uU. 
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The great majority of die remains of cattle found at Mohenjo-daro consist of isolated 
teeth. Duer^ (^ide Pumpelly, 1908, p. 363) remarks in his report on the animal remains 
excavated at Anau, that among the Taurina proper and the Prototaurina the teeth offer an 
easy means of discrimination : he quotes Rutemeyer (J^ersuch einer NatHrlichen Geschichte 
des RittdeSy Abt. i, p. 91), who Elates that “ Bison and Yak have become so sharply 
charafterixed that their teeth can be diifinguished from those of Taurus, Bubalus, and 
of the Bibovina (Protaurus miht), through the weakest development of the accessory 
collums 




Fig. 37.—The grinding surface of the 3rd Molar Tooth (upper jaw) in varioua species of cattle. 

Bos SuBalus : i, Recent; 2, Mohenjo-daro. 

Bos frontalis : 3, Recent. 

Bos saJicus : (slight wear) 4, Nicobars ; 5-6, Mohenjo-daro , 7, Nicobars ; 8, Bengal. 

„ „ (moderate wear) 9, ii, Mohenjo-daro; to, Nicobars ; i*, Bengal. 

A iludy of the various skulls of cattie in the colleftion of the Indian Museum has shown 
that there is a very considerable degree of variation in the charadters of the teeth, even 
within the limits of a single species ; much of this variation is, doubtless, due to differences 
of age and sex, but I do not think that the whole of it can be attributed to these causes ; and, 
until we know the limits within which teeth may vary in any one species, it is only with some 
degree of doubt that one can refer isolated teeth, such as form the greater part of the 
Mohenjo-daro collection, to any particular species. In the present series of teeth the 
general characters indicate that they belong to an animal of the Taurine group, and from a 
comparison with the teeth in the Indian Museum collection of skulls it seems probable that 
they are referable to Bos indicusy the humped cattle. Even within the limits of this species 
there arc considerable variations in the characters of the teeth, and especially in the complexity 
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of the foldings of the enamel bands. In many parts of India herds of these cattle have run 
wild, and in the Indian Museum collcftion arc three skulls belonging to the wild cattle from 
Canorta Island in the Central group of the Nicobar Islands. The hiftory of this, now wild, herd 
is well known ; they are the descendants of the domestic cattle that were left behind when 
the Penal settlement on Canorta was abandoned some sixty years ago. I have myself seen 
these herds on many occasions, and I can say without any hesitation that they have improved 
enormously as a result of the abundance of open grassland and a copious food-supply ; and 
associated with this improvement in their general charaftcr there has been a change in the 
charadfer of the teeth. 



Fic. 38.—I'he grinding surf«ce of the ind Molar Tooth (upper jaw) in (i) example from Mohenjo-daro, (z) in 
wild cattle from the Nicobar blanda, and (3) recent domeftic catde of Bengal. 






Heavy wear Wry heavy wear. 


Fic. 39.—Showing the enamel foldings at diflFerent ifaiges of wear in the same tooth. 


In Text-figures 37 and 38 I have given outline drawings of the grinding surface of teeth 
belonging to the Mohenjo-daro cattle, the wild cattle of the Nicobars, and present-day 
dome^cated cattle from Bengal. A comparison of the two series of teeth, slightly worn 
and moderately worn, shows that there is a great resemblance between the teeth of the wild 
cattle and those from Mohenj<>^o, whereas the teeth from the dome^cated cattle of Bengal 
^ow a considerable simplification in the foldings of the enamel bands. This simpUfica^m 
in the folding of the enamel bands in the teeth of the domeflicated cattle of Bengal is clearly 
shown at all levels in the teeth, and in Text-figure 39 I have given for Comparison a series of 
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seftions through the same tooth In examples from Mohenjo-daro, the Nicobars, and Bengal. 
In the series from Mohenjo-daro (Nos. i to 4) it can be seen that the folding of 

the enamel bands tends, if anything, to become more complicated as we proceed from the 
surface to the root of the tooth ; in the cattle from the Nicobars (Nos. 5 to 7) there 
is but little change ; whereas in the domesticated cattle from Bengal (Nos. 8, 9) there 
is an equally di^linft tendency for the enamel bands to become more simple as the tooth 
gets worn down towards the roots. We thus get a progressive series commencing with 
the Mohenjo-daro cattle and passing through the wild cattle to the present-day dome^icated 
cattle. This change I attribute to a steady and progressive deterioration in the cattle, and 
correlated with this deterioration there is a change in the actual siz-e of the teeth 
themselves ; in the following Table I have given measurements of teeth from the three series 
of cattle. 


Table II.— Showitic the Measurements in mm. of the Length ani> Breadth of the 2nd and jrd Molar Teeth 
IN Different Series of Bos indicus 
Cattle from Mokemjo-daro 


Average size 


Average size 


Average aizc 


Molar 2. 

Molar 

3- 

Length. 

Breadth. 

Length 

Breadth. 

mm. 

mm. 

mm 

mm. 

27-5 

21-5 

3»-o 

24-0 

28-5 

24*0 

30-0 

22-0 

28-5 

20-0 

30-5 

23-0 

— 

— 

31-0 

19-5 

— 

— 

30-5 

23-0 

— 

— 

3>-5 

21-5 

— 

— 

30-0 

20-5 

28-17 

21-83 

30-64 

21-93 


IVild Cattle from Ntrobars 


25-0 

20-5 

29-0 

21-5 

25-5 

20-0 

29-0 

21-25 

27-0 

21-S 

29-0 

23*5 

27-0 

22-0 

29-5 

23-0 

27-0 

21-0 

28-5 

2I-C 

26-5 

20-5 

28-0 

20-C 

26-53 

20-92 

28-83 

21-75 


Domefltc Cattle of Bengal 


25-5 

21-0 

29-0 

21-5 

25-0 

23*0 

28-5 

22-0 

25-0 

23-0 

25-5 

22-0 

26-5 

19-5 

26-0 

21-5 

26*5 

18-0 

27-5 

20-5 

21-0 

20-5 

26-5 

21-0 

21-0 

21-5 

— 

— 

24-56 

21-07 

2717 

21-42 


A comparison of the measurements given in the above table shows clearly that there 
has been a reduction in the aitual siae of the teeth ; those from Mohenjo-daro are the larged, 
white die teeth trf dome^ic cattle of the present day from Bengal arc the smallest, the wild 
catde from the Nicobars being intermediate. 





658 


MOHBNJO-DARO AND THE INDUS CIVILIZATION 


In addition to the cattle teeth in the Mohenjo-daro colle<£lion, there is a large fragment 
of the frontal region of a skull and a single right horn-core that show an extremely close 
resemblance to the corresponding parts of a recent skull of Bos indkus (vide PI, CLXII, 
Figs. 1-3). The presence of granular ridges at the base of the latter indicate that the animal 
from which it came was an adult. Both these fragments agree closely with Bos indicus^ but 
here again there is evidence that the Mohenjo-daro cattle were larger than they are at the 
present time. In the following table I have given the measurements of these two fragments 
and the corresponding measurements in skulls of the wild Nicobar cattle and the present-day 
dome^ic cattle of Bengal. 


Ta®I,E III.—O^IVIfJC CERTAIN MeaSURBMENTI OP THl 

Mohenjo- 

daro. 

mm. 

[ Skuix and Horn-core in 

Nicobar Islands. 

mill. mm. 

Bos imiicns 

Bengal. 

Width between orbital margins . 

i6a-o 

158-5 

152-0 

1430 

LeaA width across the forehead . 

167-5 

164-0 

i6r-o 

158-0 

Di^nce between the frontal foramina 

117-0 

97*5 

97-0 

97*0 

Length of hom-core along the curve 

240 

220 

185 

182 

Diameter at base of horn-core 

66 

67-5 

67 

56 

Circumference at base of horn-core 

198 

198 

196 

167 

Width of condyle of lower jaw . 

48-5 

43-0 

40-0 

— 

Dueril, in his account of the cattle 

remains 

from Anau, 

remarks 

: “It seems 


probable, therefore, that the higher layers contained a smaller breed of cattle, which was 
formed there by the physiographical influence on the climate and on the produdlion of food 
during the period of aridity at the end of culture period I ; or which came into Anau at the 
same time as the camel, the goat, the hornless sheep, and the shepherd-dog.” 

The original wild cattle of Europe were larger than the modern domesticated races, 
and Hodgson also remarks, regarding the Indian Buffalo, that the wild animals are fully a 
third larger than the largest tame breeds in India. This same reduction in size appears to hold 
good with Bos indicus, whether the early examples that we have examined from Mohenjo-daro 
were wild or domesticated. 

Bljrth,^ in a paper on the Flat-horned Taurine Cattle of South-caft Asia, remarks : 
” The humped cattle are unknown in an aboriginally wild ^tate ; and I am flrongly of opinion 
that they will prove to be of African rather than of Asiatic origin, however ancient their 
introduction into India ; for no fossil or semi-fossil remains of this very diftindt type have 
as yet been discovered in any part of Asia, where the only established fossil Taurine is the 
Bos namadicus of the Nerbudda deposits, which is barely (if at all satisfadtorily) di^inguishable 
from the European Bos primogenius (or true Urus of Caesar),” 

The humped cattle were well known to the ancient E^ptians, but at present we have 
no evidence of the time of their firfl appearance in this country ; Blyth (loc. cit.) quotes a 
note by Cowell to the eflfedt diat the earlieit reference to this animal in Indian literature is 
to be fotind in the tenth book of the Rig Veda, which he places at 900—1000 b.c. ; but the 
finding of the remains at Mohenjo-daro ant^ted this by about 2,000 years.* It seems 
possible that these cattle were intr^uced into India from the weit by some immigrating 
oflfshoot of the Mediterranean race that spread «uftwarda across Babylonia and Sumer. 

* Ed. Blyth, “ On the Flet-boreed Tuirtne Ctttk S.E. JAiS. vol. xahe, p. sASt Cakotts* i860. 
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Bos bubalus ~ Bubalis bubaliSy The Buf^lo 

HR 2974, depth 3 ft. 3rd molar tooth of the right upper jaw, 

HR 3043, depth 4 ft. 6 in. ift molar tooth. 

SD 3581, depth ? Calcaneum. 

SD 2250, depth 4 ft. Lower portions of left humerus. 

VS 2331, depth 4 ft. 2 in. Portions of lower jaw . (i) with molar 3 of left side ; (1) molars 2 and 3 of rightsjde ; 

and (3) premolar 2 and 3 and molar 1 of left side (probably of same animal). 

DM 10, depth 4ft- S Molar 2 of left lower jaw; molar 3 of right lower jaw 

These remains do not appear to differ appreciably from those of the modern buffalo, 
though a comparison of the foldings of the enamel in the teeth from Mohenjo-daro and those 
of recent dome^ic animals in Bengal indicates the possibility that there has been some degree 
of simplification in these latter races (vide Text-fig. 37, Figs. 1 and 2). 

Ovis sp. 

Trial trench, depth 6 ft, 3rd molar tooth of the right lower jaw. 

HR 2852, depth 3 ft. 2nd and 3rd molar teeth, right lower jaw. 

HR 3235, depth 2 ft. 6 in Part of right mandible (burnt) 

SD 108, depth 3 ft. 4 in, 3rd molar tooth of the left low'er jaw 

VS 128, depth I ft. 2 in. ift and 2nd molar teeth, right lower jaw- 

Family CERVID^ 

Sub-family Cbrvin.« 

Cervus cashmerianuSy The Kashmir Stag 
HR 27, depth surface. Part of right antler. 

VS 2831, depth 8 ft. Part of right antler of young specimen. Shed. 

Cervus unicolor. Rusa unicolor, The Sambar or Rusa Deer 
HR 27, depth surface. Portion of antler of adult. 

DM 55, depth 4ft 6 in. Part of horn in “velvet". 

DK 2133, depth 2 ft. Part of hom in “velvet”. 

VS 3059, depth 8 ft. 2 in. Part of antler. 

SD 1297, depth 3 ft. 6 in. Antler. Shed. 

SD 1683, depth 3 ft. Part of antler of a young specimen. 

SD 1443, depth S ft. Base of antler. Shed 

DK 578, depth a ft. 6 in. Portiem of antler. 

C 517, depth 7 ft. Portion of antler. 

SD 696, depth 4 ft. Portion of antler. 

SD 1473, depth 3 ft. Fragment of antler. 

DK 990, depth 3 ft. Portion of Sambar horn. 

DK 1232, depth 6 ft. 9 in. Portion of Sambar hom. 

DK 2724, depdi 3 ft. Portion of Sambar horn. 

DK 4630, 12-3 ft. B.D. 1 

DK 4631, I2'i ft. B.D.J^ Portions of two Sambar horns 
DK 4632, ii’O ft. B.D.j 

DK 4616, la-tSft. B.D. Fragment of Sambar horn. 

Specimcji SD 1297 possessed a circumfcrcjice measurement of 5*5 inches, and from 
the fragments labelled DK 4630, 463and 4632 I have been able to recon^rudl the basal 
parts of two other antlers ; these give the following measurements :— 

(a) Circumference of base 6*25 in. 

(b) Circumference of base 5 in. 
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This measurement is taken round the shaft immediately above the brow-tine and 
compares very favourably with the size of horns of the present-day examples in the colleftion 
of the Indian Museum, among which there are the following :— 

1 example of lO in. circumference. 

2 examples of over 7 in. and under 8 in. circumference. 

2 1 ,, ,, ,, 6 in. „ „ yin. ,, 

14 ,, ,,5 in. and over, but under 6 in. circumference. 

13 ,, ,, under 5 in. circumference. 

In moft cases in which the basal part of the antler is preserved, it is clear that the horns 
had been shed naturally. 


Cervus axis => ^xis axis, The Spotted Deer 
SD 2608, depth 4 ft. Base of aoder. Shed. 


Cervus porcinus. The Hog-Deer 


Trial trench, depth 6 ft. 
VS 2898, depth 8 ft 
SD 502, depth 5 ft. 

SD 1852, depth 10 ft 
VS 200, depth ? 

B 712, depth 6 ft 


Part of antler. 
Part of antler. 
Base of antler. 
Tip of antler. 
Base of antler. 
Base of antler. 


Sawn off through pedicle. 
Shed. 

Cut off through pedicle. 


Specimen B 712 gave a measurement of the circumference of the horn above the fir^l 
tine of 3 inches. Among the series in the Indian Museum are eight examples having a 
circumference of 3 inches or over, and fourteen examples in which the circumference falls 
between 24 and 3 inches. 


rnopoDA 

Family CAMELID^B 
Camelus dromedarius ? 

SD 1386, depth 15 ft Lower portion, including the glenoid fossa, of left scapula. 

A comparison of this fragment with the corresponding portion of the skeleton of a 
recent camel in the collef^ion of the Zoological Survey of India leaves no doubt as to its 
identity. It is intere^ing to note that up to the present time this is the only example of any 
remains of this animal, so common at the present time throughout Sind. 

8 UINA 

Family SUlDiG 

Sus criflatus. The Indian Boar 
Trial trench, depth 6 ft. Portion of right lower tush. 

,, „ ift incisor of right lower jaw. 

„ „ 4th premokr of left lower jaw. 

„ and molar of left lower jaw. 

» » snd mokr of c%ht lower Jaw. 

3rd molar of ri((ht lower jaw. 

•> „ 3rd molar of right oppct jaw. 
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Tra*l trench, depth 6 ft. 

3rd molar of leA lower jaw. 



Tip of left upper tush. 

C 

3314, depth I ft, 6 in. 

Part of left lower jaw with 3Td and 4th premolar teeth. 

DK 

289, depth 2 ft. 6 in. 

Part of left upper jaw with premolars 3, 4, and molars i, 2 

DK 

1170, depth 17 ft 

3rd molar of right lower jaw. 

DK 

1170, depth 17 ft. 

3rd molar of left lower jaw. 

DK 

1530, depth 3 ft. 

3rd molar of right upper jaw. 

DK 

1957, depdi 10 ft. 

IA molar of left upper jaw. 

DK 

2410, depth 4 ft. 

3rd molar of left upper jaw. 

DM 

24, trench B, depth 7 ft 

3rd molar of right lower jaw 

HR 3o; 6, depth 3 ft. 9 in. 

2nd molar of left upper jaw 

HR 

5573, depth 3 ft 4 in. 

Part of 3rd right molar of upper jaw. 

SD, trench F, depth 3 ft. 

3rd molar of left upper jaw. 

SD 

368, depth 6 ft. 

Part of right lower jaw with molars 1, 2, and 3. 

SD 

368, depth 6 ft. 

Part of right upper jaw with premolars 3 and 4. 

SD 

502, depth 4 ft. 

3rd molar of right lower jaw. 

SD 

621, depth 5 ft. 

2nd molar of left lower jaw 

SD 

621, depth 5 ft 

2nd molar of right upper jaw 

SD 

800, depth 6 ft 

3rd molar of left lower jaw. 

SD 

905, depth 8 ft 

3rd molar of right lower jaw 

SD 

1190, depth 7 ft. 

Part of left lower jaw wnth premolars 2, 3, and 4 and molars i, 2, and 3. 

SD 

I 589, depth 16 ft. 

I ft incisor of right upper jaw (two examples). 

SD 

1659, depth 3 ft 

Part of left upper jaw with molars 2 and 3. 

SD 

1683, depth 3 ft. 

Tip of tush of left upper jaw. 

SD 

1683, depth 3 ft 

I ft incisor of left lower jaw. 

SD 

2135, depth 13 ft. 

I ft and 2nd molars of left upper jaw. 

SD 

2294, depth I ft. 

ift molar of left upper jaw. 

SD 

2386, depth I ft. 

Tip of tush of right lower jaw. 

VS 

3256, depth 2 ft. 

I ft molar of left upper jaw. 

vs 

3634, depth 6 ft. 

Tip of tush of left lower jaw. 

DM 

13, depth 2-4 ft 

Part of left lower jaw with premolars 1-4. 

HR 

5250, depth 2 ft. 

Molar 3 of right upper jaw and part of maxilla. 

VS 

2331, depth 4 ft. 2 in. 

Part of left lower jaw with molars i and 2. 

DK 

635, depth 6 ft, 10in. 

Molar 2 of lower jaw. 

SD 

929, depth 8 ft. 10 in. 

Part of lower jaw with molars 2 and 3. 

DM 

112, depth 5-7 ft. 

Incisor 3. 

B 

595, depth I 5 ft. 6 in. 

Incisor 2 of left upper jaw. 

DK 

820, depth 5 ft. 9 in. 

Molar 3. 

SD 

1586, depth 15-16 ft. 

(a) Pan of right upper jaw with premolar 4 and molars 1-3 (calcined). 


(^) M<^r 3 (culcinod). 


As the above lift of finds shows, the remains of pigs arc of comparatively common 
occurrence and have been obtained down to a depth of 17 feet. Blanford (Fauna of British 
Indiay MammaEa, p. 561) remarks : “ The wild pigs of Baluchiftan and Afghaniftan may be 
Sms scrofay as are, I thinly those of Persia and Mesopjotamia.” The main difference between 
these two species, the Indian and European ones, lies in the ftrufture of the laft molar tooth 
in each jaw. I have compared the laft molar teeth in this scries with the corresponding teeth 
in the jaws of several wild pigs in the collcftion of the Zoological Survey of India, and I am 
unable to deteft any diff^ence that would juftify one in regarding the specimens 
excavated as being other than Sus eriSlatus. 
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JFES 

? Gallusy sp. 

HR 4097 (i), depth 3 ft. Upper end of humerus. 

Left femur. 

Posterior pert of fkoU. 

Upper end of tarso-meuursos of left side. 

The few fragments obtained agree closely in their general ftrudhire with the 
corresponding parts of the skeleton of the domc^ic fowl. They are, however, considerably 
larger, the length of a complete femur from Mohenjo-daro being 103 mm., whereas in the 
domciftic fowl of Bengal it measures only 69 mm. This difference is, however, probably due 
to the deterioration of the present race of fowls in this part of India. 

REPriLU 

Family CROCODILID.® 

Gavialis gangeticuSy The Gharial 

HR 791, depth 10 ft. Part of a vertebra. 

Part of a akull. 

HR T142, depth 6 ft. A body dorsal scute. 

HR 3721, depth 3 ft. A tooth. 

In a region as near to the River Indus as is Mohenjo-daro, it is not surprising that one 
should come across the remains of one of these river-haunting crocodiles. 

CHBLONU 

Family TRIONYCHID.* 

Triottyx gangeticus 

DK 2399. depth 9ft. A left femur; the bone had been burnt. 

DK 4904 (a), depth 11-35 ft. B.D. The Hyo-, Hypo-, and Xiphi-plaAron of each side. 

Boulenger,^ regarding the known di^ribution of this species, remarks : ** Gangetic 
river-sy^lem ; Indus ? ” Prashad * has definitely shown that this species is known from 
the Indus and the finding of portions of the skeleton at Mohenjo-daro makes its occurrence 
there at this early date more than probable. 

In PI. CLXI, Figs. 4 and 5, I have given photographs of the plastron excavated at 
Mohenjo-daro [DK 4904 (<*)] and that of a recent specimen in the colle^on of the Indian 
Museum. It will be seen that there are certain differences between the two, especially as 
regards the combined hyo- and hypo-plailra, which in the Mohenjo-daro specimen is 
somewhat squarely truncated on its median border, inilead of being rounded as in the recent 
example. There is also a prominent median projection on the hypo-plaAron of the 
Mohenjo-daro specimen, which appears to be only slightly represented in the recent form. 
In these respeCfs, however, the specimen agrees well with Other examples of Trionyx gangeHctts 
in the Indian Museum colledfion. The xiphipla^ron is narrower and more elongate than 
in the recent form. In this respeCf this specimen agrees closely with the figure of a pla^bron 
of T. carMagittcuSy Bodd, given by Siebenrock ■ (Fig. 7, p. 816). T, cartU^giwus is, howevo:, 
an casern form and at the present time is known only from Burma, Malay, Siam, ^ambodia, 

^ G. A, Boulenger, Fauna af BriHii India : Refti/ia, p. xa. 

* B. Prash«d in Rat. Imi. vtd. x, p. 267. 

* F. Siebenrock^ “ Zor SyAematik der Scbildkrflte&faaulie Tiioayclud* nebft ^ BeKhiettwag neoea 
Cyclanorbis-Art.*’: SitzMugsi. der Mati,-Natmra>ist. Clatie dtr Xtdt, Akad. der fVisf., Wien, wd, cxi, p. 6a6» 
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and the islands of Sumatra, Java, and Borneo. In spite of these differences from the present- 
day examples of T, gangeticus, I consider it inadvisable to suggest that these remains belong to 
a different, or to a possibly unknown, form, till more is known regarding the degree of 
variation that may occur within the limits of any one species. 

Chitra indica 

DM 18, depth +—5 ft. Portion* of ribs and part of hypoplailron 

This species is Elated by Boulenger * to occur in “ The Ganges and Irrawaddy ; 
Indus ” It has, however, been taken by Dr. Prashad ^ in the Indus River-sy^fem. 

Emyda granosa 

'I'rial trench, depth 6 ft. A complete cpiplaftron 

,, A xiphiplaftron. 

VS 1074, depth 2 ft 6 in. A complete cptplailron, 

C 1632, depth I ft. A complete hyoplftAron 

DK 4904 (n), depth 11-35 ft. B D. Portion of carapace. 

The present-day di^ribution of this species is given by Boulenger {Fauna of British India, 
Reptilia, p. 17) as “ Indus and Ganges plains, in rivers, canals, etc.” 

The occurrence of these aquatic reptiles is only to be expedfed in a region such 
as Mohenjo-daro, in which the close proximity of the Indus nver mudt have rendered the 
inhabitants perfedlly well acquainted with those animals that inhabit it. In mo^l of the 
fragments that have been preserved there is evidence of charring, and it seems probable that 
these aquatic reptiles were a source of food at one time or another in the hiifory of the city. 

Family TESTUDINID^ 

Teiludo elegant. The common lAnd-'rortoisc 
VS 128, depth I ft. 2 in. Plailron and part of carapace 

The known range of this species is given by Boulenger {Fauna of British India, Reptiha, 
p. 22) as “ India (except Lower Bengal), extending weft to Sind and Ceylon 

Damonia hamtlfoni 
SD 1473, depth 3 ft. 

Fragments of both carapace and plaftron were present in sufficient numbers to enable 
the greater portion of the anterior half of the carapace and nearly the whole plaftron to be 
reconftrudled ; there can thus be no doubt of the specific diagnosis. Boulenger {Fauna 0/ 
British India, RepHlia, p. 34) reports that this species is known to occur in “ Bengal, Panjab, 
and Upper Sind ”. 

Batagur baska } 

SD 188, depth 4 ft. 2 in. Part of a plaAron that has been sawn square. 

VS 720, depth 9-13 ft. Part of a plaftron. 

It is with some hesitation that I record this species. The plaftron (SD 188) has clearly 
becn^sawn, so that the remaining plate is square. I have compared this plate with the 
corresponding part of the skeleton of a specimen in the colleftion of the Zoological Survey of 
^ G. A. Bouleitgcr, Fauna ^ British India, Reptilia, p. t6. 

• B. Prashad in Rec. Ind. Mut.„ vol. x, p. 267. 
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India, and the similarity is so close that I believe them to belong to the same species. On the 
other hand, however, the diilribution of Balagur baska, as given by Boulenger (fauna of British 
India, RepHHa, p. 38) is “ Bengal, Burma, Malay Peninsula It is possible, therefore, that 
the specimen may belong to some other species ; but equally it is possible that at the time 
when Mohenjo-daro was an inhabited city this river turtle was living in the Indus, That 
the remains were contemporaneous with the Mohenjo-daro civilization is clear from the fadl 
that the bone has been sawn into a square to serve some definite purpose. 

PISCES 

Family SILURID^ 

Rita rita ? 

VS 2571, depth 5 ft. Cubito-humeral process of the pedoral arch. 

„ „ Portion of lower jaw, 

HR 3948, depth 13 ft. Pedoral spine. 

,, depth I; ft. A pedloral spine. 

VS 125, depth 4 ft. 3 in. Portion of a pedoral spine. 

VS 504, depth 2 ft. Spine of Rita ? 

JVallago sp. 

VS 504, depth aft A portion of the supra clavicle. 

VS 2786, depth s ft. 6 in. A portion of the supra clavicle. 

Arius sp. 

Trial trench, depth 6 ft. Basal portion of the peftoral spine. 

„ „ Median portion of a spine (peftoral). 

In addition to the above, there were present among the preserved fragments the remains 
of a typical carp fish. 

HR 4623, depth 2 ft. The baai-occipital bone. 

SD 368, depth 6 ft. The basi-occipital bone. 

MOLLUSC A 
PELECVPODA 

LameJIidens marginalis (Lamarck) 

DK 230, depth i ft. 6 in. Several shells, including a pair. 

This species is widely di^ributed in fresh water throughout India, Burma, and Ceylon. 
Dr. Prashad, who has kindly examined these shells, informs me that they “ arc all half-grown 
specimens of the typical form of LameUidens marginaUs (Lam.), and are similar to those found 
in the upper reaches of the Panjab river ”, 

Parreysia favidens (Benson) 

SD 1473, depth 3 ft. Three valves. 

VS 496, depth aft. 6in. A single valve. 

DM 63, depth 4 ft. 6 in. A single valve. 

C 517, depth 7 ft, Five vahtes. 

This species is widely distributed throughout Northern India, and acct>rdtag to 
PreSton (Fauna of British India, MoUusca, GaStrofoda, and Peheypoda (Fresh water), 1915) 
has been taken in the Indus il^ver and throu^out the Gangetic as w^ as in 

E. Caebar, Sylhet, and the Madras Presidency. 
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yirca granosa Linn. 

HR 2033, depth 8 ft. A single shell. 

This is a common species, and is known to occur throughout the coaftal waters of 
Arabia, India, Malay Archipelago, Japan, China, and Australia. It is probable, therefore, that 
it was imported from the coa^ in the neighbourhood of Karachi. 

GASTROPODA 
Cypr^ta arabica L,inn. 

VS 371, depth 5 ft. 6 in. A single specimen in & good ftate of preservation; the shell had been bored through, 
presumably for use os an ornament. 

This species is common, and is widely distributed throughout tropical seas ; Persian 
Gulf, coa^s of India, Ceylon, Burma, New Caledonia, and Au;>lralia. It was probably 
imported from the neighbouring seacoa^. 


Cypr^ea ocellata Linn. 

C 517, depth 7 ft. A single specimen 

This also is a marine species and mu^, therefore, have been imported into Mohenjo-daro. 


Eburna spirata Lamarck 

HR 129, surface. A single specimen 

This species possesses a wide di^ribution throughout the coails of India and Ceylon 
and as far ca^ as the Philippine Islands ; probably it was imported to Mohenjo-daro from 
the neighbouring coaif. 


Fasciolaria trapexium Linn. 

L 751, depth I h. I These two specimens were taken at random as samples from a large number 

LS 765, “below firft pavement.”/ of examples of this species that liad been excavated 

This species is widely di^ributed throughout Indian Seas, its known range of di^ribution 
extending from the Red ^a on the wc^f to the Philippines, Java, China, and Auckland Islands 
on the ca^l. These shells had clearly been imported for the purpose of making ornaments, 
such as bangles, and other objects, as spoons, etc. The shells had not been subjeiEled to any 
cleaning process, as is clearly shown by the occurrence on one of them of the remains of a 
colony of Polyxoa, belonging to the genus Membranipora ; the adhial species appears to have 
been M. hippopus Levinsen, which is known to occur throughout the coasts of America, 
Great Britain, the Mediterranean Sea, and India. The same specimen, L. 765, was also 
bored by a sponge, probably a species of CHona. 

Turbinella pyrum. The Sank Shell 
Var. acuta Horne! 1 
HR 61, surface. .A single specimen. 

This variety of the Sank shell has been recorded from the coaSts of Ceylon, South India, 
and from K&thi 3 wSr. 
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Var. fusus Sowerby 

VS IT 79, depth 4 ft. 6 in. A tingle specimen. 

This variety of the Sank has, hitherto, been recorded from the Andaman Islands ; but 
its occurrence along with the other variety makes it probable that it occurred in the same 
locality and that both specimens had been imported to Mohenjo-daro from the neighbouring 
coaft. Hornell ^ records that var. fusus may occur, though rarely, on Indian coafts. 

Gekus Indoplanoxpis Annandale and Prashad 
Indoplanorbis exuStus (Deshayes) 

DK (S) 4985, depth 14*15 ft. B.D. A tingle specimen. 

This species is widely distributed throughout India, and its occurrence at Mohenjo-daro 
is in no way remarkable. 

Genus Fjviparus 

Viviparus bengahnsis (Lamarck) 

C 517, depth 7 ft. 5 examples. 

This species is also of widespread occurrence throughout India, not only in rivers and 
streams but also in artificial ponds and tanks, where it is of common occurrence in association 
with Indoplanorbis exuEus (Deshayes). 

MADREPORAR/A 
Favia speciosa 

HR 607, depth 4 ft. A single rounded colony. 

This species of coral is at the present day widely diftributed throughout the seas of 
India and the Far Ea^. It has been recorded from the Red Sea, the Seychelles, Chagos 
Archipelago, the Maldives, Ceylon, the Aracan Coaif of Burma, Mergui Archipelago, Cocos- 
Keeling Islands, the Philippine Islands, Fiji, and the Great Barrier Reef of Australia. It has 
obviously been imported to Mohenjo-daro, and is probably from the Karachi or Kathiawar 
Coa^. I have to thank Professor G. Matthai, of the Government College, Lahore, for 
identifying the specimen for me. The specimen was perforated on its upper surface by several 
holes that lead down into smooth-walled chambers in the coral mass. Each chamber was 
occupied by the remains of a Lamellibranch mollusc, belonging apparently to a species of 
Anatinid ; but the fragile shells were too broken to admit of their specific identification. 

In all, 1 have been able to determine the presence of remains of thirty-seven dififerent 
species of animals. In the following table I have given a li^ of these animals, and the levels 
at which they occur. 

I II III IV 

Lew th*n 2 feet. Between 2 and 7 feet. Between 7 and I a feet. Below X2 feet. 

■— HerfeRes MurefmxR^tmj 

Canh famUiaris Camis fgmiliaris 

CroeiJura iiAisna — 

— Mtu rattut 

— EltfhM tMximxt 

EfHUS ctbaUin — 

— Bos iiUitta 

' J. Homell, Marint Zooh^ of OUomMuUl, pt, U, p. 3 et seq., 
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1 

11 

III 

IV 

Less than 3 feet. 

Between 3 and 7 feet. 

Between 7 and 13 feet. 

Below 13 feet. 

_ 

Bos buhalus 

_ 

_ 

Oois »p. 

Ovis *p. 

— 

__ 

— 

— 

Cervus casbmeriaaui 

— 

Cervus unicahr 

Cervus unicolor 

Cervus unicolor 

Cervus unicolor 

— 

Cervus axtt 

— 

— 

— 

Cervsts porcsttus 

Cervus porcimus 

— 

— 

— 

— 

Camelus dromedarius 

Sus criilatus 

Sus criSatus 

Sus enSlatus 

Sus cn/iatus 

— 

Callus ip. 

— 

— 

— 

Gavialts gangeticus 

Gavialts gangetuus 

— 

— 

— 

Trtonyx gaugeticus 

— 

— 

Chttra iudica 

— 

— 

— 

Damenia hamiitent 

— 

__ 

— 

Emyda granosa 

— 

— 

Teiludo elegans 

— 

— 

— 

— 

Batagur baska 

— 

— 

— 

Rsta rita 

— 

Rita risa 

— 

lf''allago sp. 

— 

— 

— 

Arius sp. 

— 

— 

— 

A carp 

— 

— 

Lameiiidens matgtssalts — 

— 

— 

— 

Parreysia favtdens 

— 

— 

— 

— 

Area granosa 

— 

— 

Cypreea arabica 

— 

— 

— 

Cypreea ocellata 

— 

— 

Eturssa spirata 

— 

— 

— 

Fast so/aria trapezium 

— 

— 

— 

Turbineila pyrum 

Turbineila pyrum 

— 

— 

var. acuta 

var fusus 

— 

— 

— 

— 

— 

ludoplanorbls exuilus 

— 

Viviparus bengalensis 

— 

— 

— 

Favta speciosa 


— 


I have made no attempt to correlate the various finds with the different periods of 
Mohenjo-daro civilization ; but have, in a purely arbitrary manner, divided the finds into four 
groups according to the depth at which they occurred. These depths range from the surface 
to 17 feet below, and I have taken the fir^l group to include all the remains found in the 
upper 2 feet, and the remaining three groups are from successive Virata, each of 5 feet depth. 
With regard to the surface stratum, it is impossible to decide to what extent deposition or 
denudation is occurring, but the presence of a portion of an antler of Cervus unicolor (adult), 
as well as of the shells of two species of marine molluscs, namely Ebuma spirata and Turbinella 
pyrum var. acuta^ on the surface, seems to me to indicate that at the present time denudation 
is progressing, since marine shells cannot have been deposited here nor can this ftag have 
been living recently in this region, and the general chara6ler of the horn in no way differs 
from the fragments found at greater depths. 

From the above table it is clear that the number of animal remains steadily increases 
as We get nearer the surface till we reach the top 2 feet, when it not only drops very 
cODsiderably but we now get the remains of certain wild or semi-wild animals, such as Canis 
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familiarts, Crocidura bidiana, and TeSludo elegans^ as well as the remains of the horse, which 
appears to be absent from the lower levels. The gradual decrease in the number of animals 
represented in the colle^lion as we reach the lower Virata may be due, at any rate in part, to 
the nature of the soil, but ^ill more to the faft that only a comparatively small area of the 
lower strata has been excavated. At Mohenjo-daro and throughout the country round the soil 
is impregnated with saltpetre that rapidly causes the deterioration and final decay of bony 
objects, and it is possible that the paucity of animal remains from the deeper levels is due to 
this ; on the other hand, it may be that, with an increase or at leaft a modification of the 
^late of civilization, more animals were introduced as dome^icated herds; this would account 
for the later presence of Bos bubalus^ Chits sp., and Elephas maximus in the 2—7 ft. level, and 
their apparent absence from the earlier Virata, while similarly the utilization of further natural 
food-supplies would account for the presence in this level of the remains of Batagur haska 
and Emyda granosa, and a larger number of fish.* The remains can be classified as follows :— 

(a) Animals probably maintained in a itate of domestication :— 

Bes indicus 
Bos hubalut 
Ovts tp. 

Elephas maximus 
Came/ut dromeJartus} 

Stst ersUatus 
Gallus »p, 
and at a late date 
EfUMS caballus 

(b) Animals that may be termed semi-domeilicated, in that they frequent the vicinity 
of human habitations :— 

Camis familiaris 
HerpeSles anropustSatus 
Crocsdtsra hidiama 
Mus rattus. 

(1) Animals caught and probably utilized as food :— 

t Suj triBatus 
i Gavia/it gastgetieus 
Triostyx gamgeticus 
} Ciitra iwdica 
I Emyda granosa 
Dassnaia imailtani 
i Baiter haska 
Riia rita 
Wallago sp. 

Arias sp. 

A carp. 

* A* our excavations have rarelf penetrated below the upper ftrata, it seems to me too aoon to daw conehuiotu 
on these subjeAt.—[Eo,] 
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(</) Anima] remains, such as shells, imported for ornament or use :— 

Batagar Aasia 
L*melliJeHs margimali$ 

Area granota 
Cyprtea oraAica 
Cypreea octllata 
Ebuma spirata 
Fateiolaria trapttJum 
Turbintlla pyrmm var. acuta 
.. „ var. /ufut 

Favia speciosa. 

(e) Animal remains imported possibly for medicinal purposes : — 

Cervus casAmeriamaf 
Cenmt uatcolor 
Cervui axis 
Cetvut porciaus 

(f) Animal remains occurring fortuitously :— 

ludoplanorhis exuBus 
Viviparus bengaUnsis. 

Animals maintained in a Slate oj domestication 

The very considerable frequency with which the remains of Bos indicus have been met 
with during the excavations indicates that the inhabitants of Mohenjo-daro at one ^lage or 
other of their history maintained large herds of this animal. In quite a large number of cases 
the teeth indicate that the animal from which they were derived was young ; for inilance, in 
the case of the third molars there has, in many cases, been but little wearing down of the tooth 
surface, while in a few instances this tooth has only juft been erupted. This would appear to 
indicate that the inhabitants slaughtered these animals for food, and it is possible that this 
may also provide the explanation of the total absence in the colleftion of any complete long 
bone belonging to this species ; probably such bones were split in order to obtain the marrow. 

It seems clear that the pig was present in large numbers in this area from the 
very earlieft time when Mohenjo-daro was a flourishing city ; but it is impossible to 
determine whether or not this animal was aiftually domefticated or even whether it 
was used as a source of food by the inhabitants in those far-off times. At the present 
time pigs are of common occurrence throughout these parts, and it is possible that in the 
old days they exifted in large herds that roamed the countryside searching for food. At 
the present day in and around the city of Bikaner in the RSjputSna desert the wild pig thrives, 
and each night large numbers of them wander into the city to feed on the refuse and other 
matter that has been thrown out by the inhabitants ; indeed, in Bikaner the pig performs the 
function of a drainage syftem for the removal of sewage, and it is possible that in Mohenjo-daro 
in the old days they served the same purpose. If so, it is not surprising that their remains are 
to be found in large numbers. 

That the inhabitants of Mohenjo-daro also kept poultry is highly probable, for 
unmiftakable clay figures of these birds, among others, have been excavated, but although a 
number of avian bones have been excavated, I am at present unable to say with certainty 
whether any <xe all of these belong to domeftic poultry or to wild birds. As regards their size, 
they are for the moft part considerably larger than the present-day race of fowls. 


1 horns only. 
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Animals caught for food 

With the exception of the carp, all the remains of fish are from examples of the family 
Siluridte ; of the three genera represented, two, viz. Rita and JVallago^ are common inhabitants 
of the large rivers of India. As regards / 2 /m, E^y (Fauna of British India^ Fish^ p, 165) remarks 
that their distribution is “ Large rivers of Sind, India (except its southern portions), and 
Burma far above Mandalay ” ; and Wallago (loc. cit., p. 126) is said to occur in the “ Fresh 
Waters of India, Ceylon, Burma, and Cochin China ”. In the case of Arius, the distribution 
is given by the same authority (loc. cit., p. 170) as the “ Seas and e^uaries of tropical regions, 
ascending to within tidal influence or even entering fresh waters ”. All the three species are 
well known to be excellent food-fish, and it is probable that they were used for food in the 
pa^t at Mohenjo-daro ; examples of the fir^ two genera, Rita and fFalJago, were probably 
caught locally, but it is not likely that a fish such as Arius, which is normally confined to 
e^uarine or tidal regions, would penetrate so far up stream as this, and it seems more likely 
that these fish were caught further down the river in the neighbourhood of Karachi and were 
dried and brought up to Mohenjo-daro. At the present day large quantities of this sp>ecies are 
caught, dried, and salted on the weil cozA of India and are exported up country, and possibly 
a similar trade was in exigence in pa^ days also. 

The presence of the remains of a number of other aquatic animals, such as the Gharial 
and turtles, remains of which in many cases have been burnt, indicate that such animals were 
even in these early times an ingredient of the food of the inhabitants. Annandale * remarks ; 
“ In the Gangetic delta, and I believe in the other parts of India, Trionyx is regarded as an 
important article of diet,” and Prashad * ilates that ” in the Panjab tortoises are not much 
e^eemed as an article of food except by the nomad tribes. The Saknsies consume them in quite 
large numbers . . . The flesh is eaten, while the fat is ^ored and used instead of oil or for 
making embrocations. The Sickligars also eat these animals, but in much smaller numbers.” 
This raises the question as to how these animals were obtained. That the fish were deliberately 
sought for and caught can, I think, safely be assumed, and it is highly probable that the 
methods employed for catching fish were by means of nets, traps, or hook and line. Where 
fish are caught by means of nets or traps in such a river as the Indus, it is certain that from 
time to time such other inhabitants of the river as turtles, Trionyx gangeticus, Chitra indica, 
Batagur baska^ and Emyda granosa, will also be caught, and it is not improbable that the 
Gharial, GaviaHs gangeticus, was captured in the same manner. It is possible that these turtles 
or the crocodile were speared, but such fragments of the shell or skeleton as have been 
preserved do not show any hole or holes, such as would be caused by a spear. 

Animal Remains imported for Ornament^ etc. 

The occurrence of the shells of LameUidens marginalis in the uppermoA levels 
appears to indicate that it was only in the later period that they were imported and used as 
ornaments by the inhabitants of Mohenjo-daro. As regards the marine molluscs there seems 
no doubt that a regular trade was carried on between Mohenjo-daro and the seacoail:. As 
Hornell * points out, at the present day, apart from the Gulf of Mann 3 r and Palk Bay, the 
coa£l of K&thiSwir is the only considerable source of §ank shells ; and in very early times 
Sank cutting centres exited in the Southern Ilieccan and in Kathifllw^ and Gujirit. While 

* N. AniMiKklft, “The lodiaa Mud Turtle*” in Rtc. ImJ. Mnt., vol. vii, Calcutta, 1911. 

* Baini Prashad, “ Notes on Aquatic Chelonia of the Indus S^Aem,” MnceUaitea : Hit. Imd. Mms., vol. x, p. 267, 
Calcuttt, 191+. 

* Marine Zoalagy of Okkamarndal, vol. ii, the ImEam CAmmk, p. 71. 
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the a£hial cutting of the ^nk shell mu^ have been done by means of metal saws, the 
fragments in some of these early sites are associated with flint or ^one implements, as in the 
case of the neolithic flint implements at Batapur and Damnagar, Amrcli Print, in Kithiiwir, 
or with sand^one hammers at Kamrey in Gujarit ; and the same is the case at Mohenjo-daro, 
where flint implements have also been found. At the present time, as probably in times 
pail also, the actual cutting of the iank bangles is an induilry that is peculiarly localized, 
and not infrequently the site of this induilry has no dire£l connection with the region where 
the Sank shells are Ashed from the sea. At the present day, the main centre of the bangle¬ 
making induilry is situated at Dacca in Eailern Bengal, while the iank shell is Ashed either 
at the extreme south of India, in Palk Bay and the neighbourhood, or on the weil coail of 
India off Kathii.wSr. In addition to the aClual bangles or fragments of bangles that have been 
excavated, the presence of a number of cores, from which the bangles have been sawn, clearly 
shows that in times paCl Mohenjo-daro was also a centre of the bangle-making industry. 

Animal Remains imported for Medicine 

The presence of the remains of four different species of deer among the various animal 
remains that have been excavated is of considerable interest both from the cultural and the 
zoological points of view. If these remains arc taken to be evidence that these animals were 
in paCl times adhially inhabiting this part of the country, then there can be little doubt that 
there has been a very great change in the charaCler of the terrain during the years that have 
intervened between the Anal de^lruClion of Mohenjo-daro and the present time. Of the four 
species represented in the collection only one, namely Cervus porcinus, the Hog-deer, is at 
the present day an inhabitant of Sind and the area around the site of the excavations. 
According to Blanford {Fauna of Brittsh IndtOy Mammaluiy p. 550), the Hog-deer at 
the present day is found “ in the Indo-Gangetic plain everywhere f^rom Sind to the Panjab. 
It is an inhabitant of alluvial plains ”. One would, therefore, not be surprised to And the 
remains of this animal ; but as regards the other three, not one of them is now known from 
anywhere in the neighbourhood. The spotted deer, C. axis, is at the present time found, 
according to Blanford {Fauna of British India, Mammalia, p. 548), “ nearly throughout 
India and Ceylon. It occurs at the base of the Himalayas, not, however, ascending the 
mountains beyond the lower spurs, from the neighbourhood of the Sutlej to Nepal. It is not 
found in the Panjab plains, nor in Sind, and only to the eastward in Rajputana The Sambur, 
C. unicolor, though having a wide diilribution (vide Blanford, Fauna of British India, 
Mammalia, pp. 544—5) “ almo^ throughout the Oriental region wherever there is undulating 
or hilly country with forest ”, is “ of course wanting in the treeless plains of the Panjab, Sind, 
and JVeaern Rajputana”^ In both these cases the natural habitat is found among the dense 
vegetation of foreCls and woods, and it is hardly necessary to point out that such vegetation 
is at the present time not found anywhere in the vicinity of Mohenjo-daro. The fourth deer 
that has been identifled among the remains, namely the Kashmir Stag, C. cashmerianus, is at 
the present day found, according to Blanford {Fauna of British India, Mammalia, p. 537), 
in ” the Kashmir valley, throughout the pine forcils between 9,000 and 12,000 feet in 
summer, lower in winter. Not found eaCl or north of Kashmir ; a few occur in Wardwan, 
Kishtwar, Badrawar, etc. ; none in Ladak. The range weilwards is not known ”. 
According to Adams,* these Clags “ roam from forcCl to foreCl, preferring grassy glades, 
alternating with dense foreCl, where there is a copious supply of water ”. It would be a matter 
of conaiderable difficulty to find in the whole of India an area of country that is less like the 


* The italics are mine.^—^R. B. S. S. 


Adams in Proceedings of the Zoological Society, i8;8, p. $29. 
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natural habitat of these three members of the genus Cervus than the desert conditions that at 
the present day cxi^l throughout the greater part of Sind ; and it is remarkably significant 
that the only remains of these deer that have up to the present time been excavated are the 
horns. If the animals had been living in this region during the time when Mohenjo-daro was 
a flourishing city, it is more than probable that at leaft some of the teeth and other parts of 
the body would have been preserved. From the evidence I think it is more probable that 
the horns were imported from some other region. From olden times down to the 
present day stag’s horn has been used in medicine, and in many of the fragments of antlers 
that have been excavated it is clear that the antler has been sawn through, the fragment 
terminating below in a cut surface, while in others the antler had equally clearly been shed in 
the natural way and had subsequently been collefted. Apart from the specimens that I have 
enumerated above, there arc in the collection a number of smaller fragments and isolated 
tines. I have not given these in the lift, since it is not possible to decide with certainty from 
which species of deer they were originally derived. Among these smaller fragments are several 
that, in addition to the flat end, have cuts and notches in the side of the horn, where small 
fragments have been removed. The flat end may have been produced either by sawing when 
the part was removed from the original antler, or may subsequently have been ground down 
during the process of making a powder, in which form the horn is utilized as medicine. The 
presence of these fragments is ftrongly in favour of the view that ftag’s horn was in paft 
times at Mohenjo-daro a commercial commodity and was imported for medicinal or other 
purposes. 

In conclusion, I muft record my indebtedness to my colleagues of the Zoological Survey 
of India for the assiftance that they have given me in the correft identification of many of these 
fragmentary remains. 

EXPLANATION OF PLATE CLXII 

no. 

I. The ikuU o( Boi inJuus from the coUe&ioti of the Zoological Survey of India (from in front). 

3 . The tliul] of Bos iwJtcus from the colleifUon of the Zoological Survey of India (from the rjght side). 

3. Fragments of skull of Bos istdiems from Mohenjo-daro. 

4. The plaftron of Triessyx gan^tUus from the coUe&on of the Zoological Survey of India. 

5. The plaftron of Trionyx gangetiems from Mohenjo-daro 

EXPLANATION OF PLATE CLXIII 

FIC. 

I. Crocidura isdiana. Skull from the dorsal asped; X 2. From Mohenjo-daro. 

3 . Skull from the donal aspect; X *. Recent, ex coH. Z.S.I. 

3. „ „ Skull viewed from the side; X a. From Mohenjo-daro. 

4. „ „ Skull viewed from the side; X a. Recent, ex coU. Z.S.L 

$, HffftSes anropunaatus. Skull viewed from the donal asped. From Mohenjo-daro. 

6. „ Skull viewed from the dorsal upeA. Recent, ex c<^. Z.S.I. 

7. t* If Skull viewed from the aide. From Mohenjo-daro. 

8 „ „ Skull viewed from the side. Recent, ex coll. Z.S I. 

9. Efnxs cahmilus. Lower jaw, right side ; X J. 

LIST OF ADDITIONAL SPECIMENS 
Mammalia 

8-9 ft, below datutti Upper portion of shaft of right humertn with btcipittl 
groove. Portions of « pair of alaas and put of shaft of 
« fibula. Almoft certainly kmmnm. 


DK 3703 Chamber 189 
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SD 3828 

Qumber 41 

3-$ ft. above datum 

Fragments of bones. One Phalanx. Fragments of horn 
( ? sawn off at butt-end), probably of Cervms forcimi^ 
the Hog Deer. Great trochanter of femur of small 
mammal (? sheep or deer). 

DK 3964 

Chamber 238 

10*0 ft below datum 

Fragments of bone. Undeterminable. 

DK 40Z1 

Chamber 2541 

30‘o 8 ft, below datum 

Portion of shaft of bone, probably Sambar, Cnvus unuoJor, 

DK 4051 

Chamber 264 

r 0*84 ft, below datum 

Fragments of a tooth of Eltfhss indicus. 

DK 4319 W 

Chamber 53 

6'6 ft. below datum 

Fragments of bone, undeterminable. 

DK 4385 

Chamber 187 

13*6 ft. below datum 

Part of horn of Sambar, Cervus umtcolor. Base of horn 
and brow tine of a large deer probably cither Sambar, 
Cffviti usice/or, or Barasinglui, Cervus dstvanceii. 

DK 4633 

Chamber 203 

11 ‘9 ft. below datum 

Shaft of bone of a Sambar, Cervui unico/or. 

Pisces 

DK 4624 

Chamber 305 

9-2 ft. below datum Spine of Rita rita (Ham. Buch.) A fresh-water fish. 

M0U.USCA 

DK 3395 

Chamber 5b 

6*0 ft. below datum 

Shell of a <ank (TuriheUa pyrum Linn. var. acuta Homell). 
Marine. 

DK 3484 

Chamber 127 

3-6 ft. below datum 

Shell of Conus (JLeftoconus') momle Hwass. A marine 
species. 

DK 3860 

Chamber 36 

6-25 ft. below datum 

Shell of TLootecus tnsulans (Ehrenberg). This species of 
land snail has a wide dtftribution throughout India 
and beyond to Cameran Islands, Red Sea, Cape Verde 
Islands, and Senegambu, Egypt, Abyssinia, South 
Arabia, and BalQchiftSn. The genus occurs chiefly 
in arid or barren regions 

DK 4488 

Chamber 71 

4-1 ft. below datum 

Shell of Area {Anadra) granosa Lmn. A marine species. 

DK 4624 

Chamber 305 

9-2 ft. below datum 

Shell of Poiamides {Teiescoptum) tc/escopium (Linn.), 


a brackish-water form. 

All the marine forms could be obuincd on the Kathiawlr Coail or m the neighbourhood of Karachi and the 
brackish-watcr forms from the Indus Delta. 
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MINERALS AND METALS 


Gold 

N one of the economically useful minerals is more widely diftributed over India than 
gold, except perhaps iron. The sands of the majority of its rivers have yielded gold, 
tiiough usually in very small quantities, when washed. Gold-washing has, in faft, 
been pra<flised in the pa^ in every province of India. The breams of the DhSrwSr diilritfl 
of Bombay have, for inftance, yielded gold, and traces of old workings are to be seen in the 
Sangli State and near Hosur. In Hyderabad (Deccan) ancient workings have been noticed 
at HuttI (i6“ 12' : 76® 43'), Topuldodi (16® lo' : 76° 51'), and Wondalli (16® 14' ; 76® 48'). 
All these areas have since been mined on a large scale. The workings at Hutti contain the 
deepeR ancient shafts known in India, one of them being 620 feet in depth. In Madras, old 
workings have been found in the following diilrifts : Anantapur (near Ramgiri, 14® 18' 30* : 
77“ 33 ')> Coimbatore (Bensibetta, 11° 42' 30* : 77® 21'; Hadabanatta, ii® 56' 30*: 
77° 21' 30* ; Kavudahalli, 12® 4' : 77® 30' ; and near Porsegaundanpilayam, ii® 53' 30" : 
77® 21'), and Wynaad. The old workings in S.E. Wynaad were made by a mining 
community known as karumbarSy and were discovered in 1831. Prospering on modern lines 
at Wynaad has not led to any successful development. Eailwick has endeavoured to show 
that the great sources of gold reported as having been seized by the former invaders of India 
came from the Wynaad mines ; he, in faft, identifies India as the land of Ophir.^ In Mysore, 
old workings are widely distributed, and gold has been found in every di^idt except that of 
Bangalore. From the KolSr Diftridt comes over 90 per cent of India’s produdtion. Occurrences 
in Mysore arc too numerous to mention in detail. The value of the annual output of gold 
in India a few years ago was well over 4^2,000,000, though it is a little less than this at 
present. 

In Afgh&ni^Sn, gold occurs 3 miles north of Kandahar. It is obtained in small quantities 
also from the north side of the Hindu Kush. Other reported sources are the ^Streams 
draining the KUh-i-Baba, breams in Kohii^Bbi, and above X.aghman and Kunar. 

The following arc the known gold localities of Persia, but this country can scarcely be 
regarded as a rich gold-producer : (1) EKlmaghan south of Ailerabad, (2) tetween Nishapfir 
and Meshed and 2 miles west of Meshed, (3) 4 miles wefl of Zienjan (N.W. Persia), 
(4) Tihran Hills, we^ of Ispahan, (5) the Elwcnd hills near Hamadan, (6) near Geligah 
in Maxandarin, (7) near Abdul Azim, S.E. of Teheran—in an old lead mine, 
(8) N.W. of the ruins of Takht-i-Suleimln, weR of Zenjan, and (9) KUh-i-Tukh Rljfa. 


* Geiukm*m*j Mtigmxiiu, eexhri, pp. 96-114. 
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Western Tibet is thought to be rich in gold ; modern supplies are said to be entirely 
alluvial. 

Siberia is rich in gold. Gold is washed in many places in the Kar3koram and in many 
of the rivers of Central Asia ; the metal is obtained from mines in the western and middle 
Kuen Lun mountains. 

The output of gold from China is not far short of that from India. 

In ancient times Arabia was an important gold-supplying land, and is supposed by 
many to have included the old gold localities of Havila and Ophir. 

From the above it will be seen that there arc many possible sources for the gold of 
Mohenjo-daro, but the chances seem more in favour of Southern India. The gold of India 
is said to have been worked for at leait twenty-five centuries.‘ In Mysore (KolJlr) the 
occurrences are rich and noticeable, and although Afghanistan, Western Tibet, and parts of 
Persia are nearer. Southern India would seem to have been the moil actessible, 

SlLVlR 

In the Bhagalpur, Manbhum, Monghyr, and Singhbhum diSlridls of Bihar and Orissa, 
silver has been found associated with lead, but neither metal in considerable quantity. Similar 
occurrences have been met with in the Rewah State, Central India, and in the Orug, 
Hoshanglbad and Jubbulpore Diilrtifls of the Central Provinces. Old argentiferous lead mines 
occur in the Cuddapah and Karnul diilrirts of Madras. The Kulu valley of the Panjab 
Himalaya is rich in argentiferous galena. 

Silver associated with gold is produced in considerable quantity to-day at Kolar in 
Mysore, and to a much smaller extent at Anantapur in Madras. Excluding Burma and the 
two lail-mentioned localities, India at the present day yields no silver. Professor V. Ball, 
however, was “ inclined to accept literally certain ancient and long-forgotten references 
to its (India’s) having been a silver-producing country ” {Journ. Soc. of Arts^ 28th April, 
1882, p. 582). 

An ancient lead-mine, the lead from which yields a small quantity of silver, exists at 
FSrinjal (35° o' ; 68° 44') in the Ghorband valley of Afghanistan. Stiver may also have been 
derived from the many other lead localities of Southern Afghanistan (see " Lead ”). In the 
same country well-known silver mines existed near the head of the Panjshlr valley in the 
Hindu Kush ; silver deposits were also formerly worked near Herat. 

Persia is said to be very rich in silver-bearing lead-ore ; otherwise, its supplies appear 
to be limited. In S.E. Persia, silver is known to occur in the Kuh-i-Nugre (“ silver 
mountain ”), between Fasa and Zahidan, near Herat, in the Sahend hills near Tabriz, and at 
Guleki not far from ASlcrabad. 

The rich lead and silver deposits of Northern Burma had been exploited by the Chinese 
for many centuries back, and arc now yielding something like 5 million ounces of silver a year. 

The silver mines of Gumush Khaneh in Armenia were exceptionally rich and well 
known in olden times. Small quantities of silver are known to occur in the old land of Midian 
(now the Hedjaz), and there is an old silver and copper mine at Shaman on the left bank of 
the Wadi-el-Yrdh in the interior of Arabia. 

If the ancients knew how to separate silver from gold, it is possible Mohenjo-daro 
supplies may have come with the gold from Southern India. The art of separating silver from 
lead has been known for many generations, so that the Faranjal mine of Afghanistan, the 
Gumush Khaneh mines of Armenia, and the many lead mines of Persia, and even the lead 
mines of North Burma, might be looked upon as possible sources. 

* J. M. Macluren, Gold, pp. 358-40. 
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CoPPSR 

The beft known deposits of copper in India proper are those of SinghbhQm in Bihtr 
and Orissa. Remains of old excavations and mounds of copper slag from a worked-out ore 
have been noted in Indore. Old copper workings are frequent in Madras—Coimbatore, 
Guntflr, and more especially Ncllore ; the last mentioned Diifrift seems to have been of 
some importance. Many places in the Panjab and Rajputana yield copper, the mo^t important 
being Khetri (28° o' : 75® 51') and Singhina (a8° 6' : 75® 54'), both in Jaipur. Large heaps 
of copper slag have been noted at Rohira (24° 37' : 73“ 1' 30") in Sirohi State. Copper has 
been obtained by native methods in many places in Sikkim and Kumaon. An old copper mine 
is known in Kashmir (Harpat Nag), At Robat (29“ 32' : 63° 35') in Baluchi^an, large heaps 
of copper slag witness to ancient smelting operations. 

In Afghaniilan ancient copper workings have been found near the Safed-Kuh between 
Kabul and Kurram. Rich veins of copper-ore are also said to exift in the Shah Maqsud 
(3*'’ 53’ • 65° been worked by Nadir Shah and the Sirdars of Kandahar.^ 

Rich ores are reported to occur at Nesh, 60 miles north of Kandahar. Other localities arc 
Tezin, eaft of Kabul, Musai in the Shadkani Pass, and the Silwatu Pass ; some of these 
places have been worked. 

Copper-ore is abundant in Persia. One of the richest localities is the Karadagh hills north 
of Tabriz. Other well-known mines are those around Kirman. Polak says of Persia ; “ Eine 
Kupfermine hat fa^l jedcr Diftrift.” • 

The moil important copper mine in Armenia is that of Kadabek. Copper is known to 
occur in many places in the Caucasus, Eusebius-Hieronymus speaks of the copper mines of 
Southern Syria ; the Shaman mine has already been mentioned (sec " Silver "). 

Considerable quantities of copper are described as coming from the Zangskar valley 
of Tibet. 

China is a small producer of copf>er, but there is a rich mine in Yunnan, and copper 
accompanies the lead and silver ores of North Burma. The copper diftridls of Russia arc all 
in the Urals, Caucasus, or Siberia. 

Old and rich copper mines cxiil at Tokat in Asia Minor. 

The neared copper localities to Mohenjo-daro are : the Jaipur State of R^jputina, the 
Shah Maqsdd and other areas in Southern Afgh 3 ni^Sn, and Rob 3 t in the extreme wekl of 
BaluchiA 3 n. To these we may perhaps add the Nellore di^ri£l of Madras as a possible source 
for the ancient city’s supplies. 


L.EAD 

Considerable quantities of lead-ore were formerly extra^ed from mines near Ajmer in 
Rftjputina. Lead is known to occur at several places in BihSr and Orissa, the Central 
Provinces and the Cuddapah and Kurnool diAri£ls of Madras. The moft important deposits 
of the present Indian Empire are those of Northern Burma ; these mines are amongll the 
largest in the world. There are several other unimportant occurrences of lead in other parts of 
India. With the exception of iron, there is perhaps no metal whose ores sq)pear to have been 
worked to so large an extent in India as have those of lead. The ancient workers devoled their 
attention to the extraflion of silver rather than of lead ; in North Burma, for in^ance, 
mofl of the lead was diunp«l as wafte by the old Chinese workers. 


^ C</. ywn. N*t. His., vi, p. 597. 


* fmimp Thsfl a, p. *74, Leipaig, 1865. 
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An ancient lead mine with very extensive workings has already been referred to (under 
" Silver ”) as occuiring at F^ranjal (35° o' ; 68® 44') in the Ghorband valley of AfghSlni^an. 
Ljead->ores are common in many localities in Southern AfghBni^llny and arc said to occur in 
quantities in the Hazira J 5 t. 

Persia is particularly rich in lead, and the mine near GanjabSd appears to have been 
worked from time immemorial. The richeA mines occur around Ispahan, Kirmin, Teheran, 
and in the Elburz mountains. 

Tunis is also a rich lead-bearing country, producing to-day over 5,000 tons a year. The 
lead of Laurium in Greece was worked on a large scale in ancient times. The only deposit 
worked in Egypt at the present time is that of Gebcl Rosas, which was known to the ancients. 

Asiatic Turkey and China both produce lead in some quantity to-day, and the metal is 
known to occur in remunerative amounts in parts of Siberia. 

The Mohenjo-daro lead may well have come from Ajmer. The old mines in this Di.<trict 
were of great extent, and in 1830 had the appearance of having been worked for centuries. 
The metal may otherwise have come from the Faranjal mine in Afghanistan, or other mines 
in the south of that country, or from Persia. 

I.*AP13-LAZOLI 

Extraordinary little is known regarding the precise locality in which lapis-lazuli is mined. 
The name is derived from the Persian word lajward, meaning “ blue colour ”, through the 
Greek AaCouVov, so that a Persian-speaking country is rather indicated as that in which 
the rock—^for it is a rock rather than a simple mineral—was firil discovered and used. It is 
recorded from the neighbouring countries of Tartary, Tibet, and China, but the be^ known 
and moft important locality is the valley of the K 5 iuh 2 south of FirgSmu in BadakshSn, the 
moft northerly province of Afghanistan. Another locality is the western end of Lake Baikal 
in Siberia. It has been reported to have been found near Ajmer, in India, but the report has 
never been confirmed. 

The lapis-lazuli reported to occur in China, Persia, Tibet, and Bokhara Is probably 
imported material from Badakshtn ; as is also that sold in India, Afghani^an, and 
Baluchi^an. The material used by the ancient Egyptians for making scarabs is thought 
to have been obtained from Persia, but may well have come through that country from 
Badaksban. The same may be said regarding the small amount of lapis-lazuli used in Assyria, 
Babylonia, and elsewhere in ancient times.*^ Some of the ^one referred to by the ancients as 
sapphire was, from its description, more probably lapis-lazuli. 

It seems moil probable that the lapis-lazuli of Mohenjo-daro came from the Badakshin 
Province of Afghanistan. 


Turquoise 

Turquoise derives its name from the country of Turkey, but although the European 
supplies were obtained from this country, there is reason to believe that they originated from 
Persia and merely passed through Turkey. Turquoise takes on a greenish tinge on exposure 
to simlight, and for this reason moil ancient ornaments of this mineral arc definitely greenish 
in tint. 

The fineSl turquoise is found in Persia, where the mines arc known to have been worked 
for at leail eight centuries. The principal locality is near NlshSpur in the KhorisSn Province ; 


^ M. Bauer and L. J. Spcacer, Pneio»j p. 44a. 
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other localities are near KirmZn and KSrik, and near MSshlz. Recently the mineral has been 
found in the neighbourhood of Yezd and in SeiASn. Turquoise is also said to occur in 
Turkeilan. Turquoise mines have been ^ted to cxi^l beyond the Persian frontier between 
Herat and Weflern Turkcilan (Khojent and the Karatyubc mountains). 

Arabia proper also probably contains turquoise ; at leaft three mines are said to be 
situated in the Midianite country 

The report that turquoise occurs in the Ajmer hills of RajputiUia is in all probability 
incorred^. The ^one used for ornaments for the hill women of India and for the mosaic work 
of Kashmir probably comes from KhorisJln. 

It seems moft probable that the ultimate source of the Mohenjo-daro turquoise was the 
Persian province of Khorilsln. 


Amazon Stone 

Formerly Amazon Stone or Amazonite, a green variety of microcline felspar, was 
obtained exclusively from the vicinity of Miyask, a town in the Ilmen mountains, which are 
a southern continuation of the Urals. Microcline is common in India, but the precious variety 
has so far been recorded only from Dodabetta in the Nllgiri Hills, and possibly from the 
Padar Diftriit of Kashmir. The Mohenjo-daro material may well have come from cither of 
these localities. 


Crystal 

Rock crystal is a very common form of semi-precious silica or quartz, and is fairly 
widespread in its occurrence. For this reason it would be difficult to decide whence the 
Mohenjo-daro material emanated. The lapidaries of Cambay obtain their supplies from 
Tanklra (22° 40' ; 70® 48' 30") in the K&thi 3 war peninsula. Large prisms were formerly 
obtained in the bed of the GodSvarl near Riljahmahendri, and in the Aream-bcds of Tanjore, 
both in Madras. Delhi was formerly another source. Interc^ing little bi-pyramidal cty^als 
have for a long time been obtained from the red niarls of Mari in the Mianwali diflridl: of the 
PanJab ; they are known as “ Mari diamonds ”. 

Rock crystal has been worked at many localities in India, and wonderful ornaments 
carved out of this itone were found in the old palace of Delhi. 

The Alps and India arc supposed to have furnished the ancients with their supplies of 
rock cry^al, and it is not unlikely that the Mohenjo-daro inhabitants obtained theirs either 
from Mari, from the Kathiawar peninsula, or from Vellum in the Tanjore Diflri<ft of Madras. 

Steatite 

Steatite or soapSlone is a massive form of talc, a mineral which is said to have derived 
its name from the Arabic w/y. The Egyptians used it usually coated with blue glaze, and it 
was not unknown to the Assyrians and the Chinese. Its moll conspicuous properties are 
resiHance to heat and great softness, the latter character permitting it to be very easily carved. 

The mineral is widely diHributed among the cryfUIline roclu of India, ^ine 1,000 tons 
arc produced annually. The localities are too numerous to he aH mentioned, but th6«ieare£t 
of any importance to Sind are : (i) RBjputkna (Dogetha, zy® 7' 30" : 76® ao' ; C^sgarh, 
a6° 53' : 7 ^“ 4®' *. and Morra, 26® 48' 30* : 76® 54' 30*) ; (z) Myscue (several di^ri^) ; 
(3) Madras (several diibri£^s, espec^ly Sal^, Bellary, and KamiU) ; (4) Jubbulpim 
Diltrilt of the Central Pro^nnees ; (5) BihSr and Orissa (sevend espedally 

Singhbham, MayQrbhanj, MBnbh&n, and Cuttack). 
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The present-day produftion comes moiHy from Jubbulpore and Salem. 

Ju^ l^low the second bridge above GdgSmand in Afgh 3 ni^tn, traversing a dark 
serpentine, is a thin vein of ^leatite ; it is too thin to be of economic value to-day, but the 
Aone is of excellent quality. 

The mo^ likely source of the Mohenjo-daro material would seem to be RSjputSna. 

Alabaster 

True alaba^er is a hydrated sulphate of lime, but the name was applied in ancient 
times generally to the carbonate. True alaba^er is sufficiently soft to take a scratch from the 
finger-nail, and docs not effervesce with hydrochloric acid ; by these simple te^ls it 
can be di^inguished from the carbonate. Oriental alaba^cr, the carbonate of lime, was 
used in Ancient Egypt for canopic jars and other objects. The derivation of the name is 
doubtful, but may have its origin in the a/a^aS/ra—ointment vases or perfume bottles—which 
were formerly made out of this itone. It is found as travertine deposited from calcareous 
springs or as a ilalagmite on the floor and walls of lime^Ione caverns. I'he mineral was 
extensively worked near Sucf and Assiut in Egypt, and many ancient quarries have been found 
in the hills above the Tcl-el-Amarna plain. A very beautiful arragonitc travertine occurs in 
considerable quantity miles wc^l of TSpchl on the road to B 5 mi 3 n in AfghaniiilJln; a similar 
rock is found in the hills behind Jabal-us-Siraj, but in very small quantity. 

Hydrous sulphate of lime is a form of gypsum, and is the material to which the term 
“ alaba^er ” is applied to-day ; this mineral, however, was undoubtedly used by the 
ancients, for instance, by the Assyrians ; in the ancient city of Calah (Nimrud) blocks of carved 
and inscribed gypsum can ilill be seen. 

In Europe the alabafter of Tuscany is the beS known. 

Gypsum is abundant in Persia, Mesopotamia, and over a large part of India. Alabaster 
is merely a refined and semi-transparent form of gypsum ; how much, if any, of the Persian 
or Mesopotamian material is sufficiently fine-grained or delicately shaded to warrant the term 
“ alabailer ” is not known. A beautifully marbled or mottled alabailcr is described as coming 
from near the village of Ahar, north of Teheran, on the north side of the KUh-i-ShamlrSn. 

Gypsum occurs largely in all the younger Tertiary deposits of Afghanistan. The bed 
at Dasht-i-safed in Kamard is of the semi-translucent variety known as alabaster, and would 
make a very handsome ornamental ^lonc ; it is nearly 20 feet thick, and very large quantities 
arc available. 

Gypsum is plentiful in the neighbourhood of Mohenjo-daro itself, and some suitable 
fine-grained bed was probably available at no great diftance from the city. Thick beds of it 
of sufficient purity arc found in the Kirthar range of Sind, and, according to Dr. ” the 

art of making ‘ planter of Paris ’ from it was known to the natives.” 

The gypsum of Kachhl in Baluchi^Jn is said to be well adapted for ornamental purposes ; 
considerable quantities are also available from the Ghizlbad pass, the Bugti and Marri hills, 
and from near KhattSn and Spintangi. 

Cutch contains large quantities of the mineral, and a certain amount is obtainable in 
Kathiawfir and Rewa Kantha. Thick beds of it occur in the Shcrani Hills. Gypsum in 
enormous quantities, including massive beds of considerable purity and variety of colour, 
extend along die base of the Salt Range in the Panjlb ; a compact variety found near Sardi 
(ja® 41' : ya® 47') has been quarried and turned to form plates and other utensils. The 
gypstun of R^putlna is mo^ly impure. 

Any of these local sources may have supplied Mohenjo-daro with true alabaster. 

* Tr«r/. Sami. Qeal. Sac. (iSja), i, p. 229. 
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H^matitb 

CryAalline haematite has been, and is dill, used for ornamental purposes. Suitable 
material is, for indance, obtainable in Spain. The kind of haematite used for ornamental 
purposes is the extremely hard, fine-grained compad material or large crydals. Reports do 
not always describe the precise nature of the ore, and it is therefore difficult to guess how 
much, if any, of a deposit is suitable for ornamental purposes. Enormous quantities of 
haematite occur in BihSr and Orissa and its Federated States, and much of this is hard fine¬ 
grained compad ore with a good metallic ludre. Iron-ore deposits have a habit of concealing 
themselves, and the BihSr and Orissa deposits have only recently been discovered ; specimens, 
however, may well have been picked up in the dream-beds by the ancients and used for 
ornamental purposes. Large quantities of haematite occur also in the Central Provinces. Mod 
of the Madras and Mysore iron-ore is the magnetic variety, but haematite is also known ; 
the manufadure of “ Wootz decl ’* in the Trichinopoly Didrid is an ancient one. Hematite 
occurs in Rsjputina and the Panjab in no very large quantities, and is found in many parts of 
Persia. The larged occurrence in Persia is jud ead of Yezd. The iron mines of Lebanon were 
known to Solomon and included hematite. In Southern Arabia the old town of Usal provided 
the Israelites with iron. The material used by the lapidaries of Oberdcin is said to come 
from India. 

The occurrence of hematite in the islands of the Persian Gulf and on the opposite coad 
of Persia is perhaps worth special mention in view of the fad that the mineral is unusually 
conspicuous and mud have attraded attention in very early times. The principal hematite- 
containing island is Hormuz, but the mineral is also found in Qishm, BQ MQsa, iJlrak, Slrri, 
Dalmeh, probably Henjim, and several others, as well as on the Persian coad in the neighbour¬ 
hood of Khamir. It seems more than likely that the Assyrian and Babylonian supplies came 
from these, and this coad, and the Mohenjo-daro supplies may well have done the same. 

Amzthyst 

The term ** Oriental Amethyd ” is sometimes applied to violet-coloured corundum. True 
amethyd or violet-coloured quartz is found in a very pure date in the gem-gravels of Ceylon. 
The amethyd localities in the Urals, where the done is accompanied by beryl and topaz, 
are extremely important, especially around Ekaterinburg. Amethyd is not a rare mineral, 
but is casual in its occurrence ; in olden times it was obtained from Arabia Petrea. 

The mineral has been found in the Sant&l Parganas of Bihlr and Orissa, and occurs 
sometimes in the geodes of the Deccan Trap ; the latter rock in Jubbulpore has yielded small 
amethyds in this way. The occurrence of amethydine quartz in the vicinity of Hyderabad 
(Deccan) has been noted. Amethyd is found at several localities in the Bashs^ portion of the 
valley of the Sutlej. Both Persia and Siberia are important sources of anxethyd. There seems 
little doubt that the Mohenjo-daro material was derived from the Deccan Trap. 

SlATS 

Poor slate occurs in the M&nbhOm and SinghbhOm Didrids of Bihlr and Orissa^i Good 
quality slate is found and worked in the Monghyr Didrid of the same prcmnce. Slate of 
promising quality is known to occur in Baroda, and there are qimrries of rock in BijUpur 
(Bombay Presidency). Slate of fair quality occurs in Gwalior. Madras is poor in slate, otin 
slabs being obtained in the Cuddap^ Didrid. Slate occurs in oondderabie iquanti^ in the 
Hazftra Didrid, N.W.F. Province, while some of dte bed slate in India is quarried in the 
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PanjS.b in the KSngra and Gurgaon DiAri<EVs. Dehra Dfin and Tehri Garhwill are slate di^lrifts, 
and the Almor& Di^ridl: of the United Provinces produces large quantities of good slate. The 
slate of Alwar, Rajput&na, is being worked at the present day. 

Slate is not plentiful in Persia. Some of the bc^ known localities seem to be in 
MizanderSn between Ashraf and AAerSbld, and near Kasbek in the Caucasus. 

In Afghlni^an slates of very fair quality could be obtained in large quantities from 
between Si3h Sang and GardSn UiwS.! on the north side of the Helmand river. Less valuable 
slate is available north of j3okal on the left bank of the Uelmand river, and also to the eait of 
the Kotal-i-Onai at the head of the Kabul river. 

Rijputftna seems to be the neared locality to Mohenjo-daro from which slate would 
be available. 


Agate, Carnelian, Onyx, and Chalcedony 

Agate, carnelian, and onyx are, as LaTouche observes, " of common occurrence in the 
amygdaloidal flows of the Deccan and Rijmal^l traps, and the chief sources of supply arc the 
rivers that drain the areas covered by these rocks.” The beds of the Kiilna, Giod5vari and 
Bhima rivers have been specially noticed in this conneilion. Agate, jasper, and carnelian 
are collefted from the Godavari bed near K^jamahendri (17° o' : 8i° 50'), while many pebbles 
of agate, onyx, and other forms of chalcedony are found in the Kiilna alluvium of the Palnad. 
The agate employed by the lapidaries of Jubbulpjorc is largely derived from the Narbadl 
valley, especially from Bhertghat or the Marble Rocks. Nodules of agate are found in plenty 
among the R3jmah3l Hills. 

Fine agates and carnelians occur to the north of the Pangong I.ake in the Rudok di^ri^t 
of Kashmir. 

The moft valuable of the veined agate worked into ornaments by the lapidaries of 
Cambay comes from RS.npur in AhmadSbSd. The Kaira diilrift of Bombay has yielded a 
much prized variety of agate ; landscape agate has also been obtained from this locality. 
A large vein of moss-agate is to be found at Khijaria in the Morvi State of Ksthiawir ; common 
agate occurs in the same neighbourhood. Other localities in K3thi3w9r arc known from 
which moss-agate, common agate, and chalcedony arc obtainable. 

The chief source from which the carnelian and agate workers of Cambay derive their 
material is in the RSjpTpla State near the village of Ratanpur (ai° 43' 30" : 73° 14' 30"). 
According to some, the industry has flourished for over 2,000 years. 

All the above mentioned localities arc close to Mohenjo-daro, and arc to be considered 
as potential sources of agate, moss-agate, and carnelian ; the chances are, however, more in 
favour of K3thi3w3r and Rijpipla. Two of the agate beads from Mohenjo-daro, brown and 
white in colour, resemble the “ Pagoda ^nes ” or agates from Burma. Onyx is widely 
diftributed over parts of NawSnagar ; it is especially abundant at Vijarkhi (22" 25' ; 
70° 14' 30", 2 miles ea^I of Khokhri (22° 23' 30' : 70° 28'), near Baolidar (22° 9' : 
70° 13' 30'), half a mile north-eaft of Bori (22“ 9' 30* : 70° 18'), and three-quarters of a mile 
south of NarmSna (22° 5' ; 70“ 13'). 

Jasper, Agate-Jasper, and Bloodstone 

The rivers draining the Dh5rw3r and BijSwar formations all contain pebbles of jasper 
of a great variety of tints. Conglomerates of material derived from these older rocks supply 
the rivers which drain the SStpurS Range in the Central Provinces. The jasper of 
MohenJo-daro, therefore, may well have come from Rkjputlna. Bloodstone, i.e. green jasper 
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validated with red, has been noted as occurring near Tanktra ( 22 ° 40' : 70® 48' 30*) in 
KSthiSwar and in the bed of the Mota Mola river between FlrozSbSd and Sindaghi in the 
Di^ri^ of Agra. It is also found in R3jput3na. 

Agate-jasper is mentioned as occurring with common agate in the RSjplpla Hills, 
Broach, and the beds of the Ki^na, Godlvarl, and Bhlma rivers. The Mohenjo-daro specimens 
may have come from Rljplpla or Rajput3na. 


Plasma 

The bright green and more or less translucent variety of chalcedony known as plasma 
has been noticed in the beds of the Ki^na, Godavari, and Bhlma rivers. It seems ju^l as 
likely, however, to have been obtained from Rtjputana. 


Tm 

The bei£l known tin locality in Asia is the Malay peninsula, including the Tenasserim 
Division (Tavoy and Mergui Di^ri^fs) of Southern Burma. Here cassiterite occurs in 
considerable quantities, the locality being one of the principal sources of the world’s tin. 

Cassiterite is also known to occur in the PSlanpur State (Bombay Presidency), and in 
the DharwSr Diilriit (Bombay), and is reported to have been found in Rewa KSntha (N3rukot) ; 
none of these occurrences has proved of commercial importance. In the Haziribigh Di^rift 
of Bih3r and Orissa, tin ore is found in more noticeable quantity and unsuccessful attempts 
to work it have been made. 

Tin is known to occur in the Kuh Banin and the Kiri Digh in Persia. Tin-^lonc has 
been found in five provinces of China—YUnnan, Kwangsi, Hunan, Kwangtung, and Fukien, 
but deposits of economic importance are reAri^ed to a few areas in the fir^-named three 
provinces, the chief producing centre to-day being about 30 miles we^l of the town of Mengtszc 
in Yunnan. 

It would be difficult to surmise from which of these sources, if any, the tin found in 
Mohenjo-daro was obtained. 


Bitumen 

A large deposit of bitumen occurs at Hit on the Euphrates, and was known to the old 
Babylonians. It is a conspicuous deposit, and muA have been known to the earlier Sumerians. 

Bitumen is also to be found near Isa Khel on the right bank of the Indus (N.W.F. 
Province) in India. The quantity is small, but may have been a little greater in olden times. 

The neared bitumen deposits to MohenjcMiaro would be those of BaluchiASn. At 
Khattan (29® 34' : 68° 31'), in the Marri hills N.E. of Sibi, there is a considerable 
deposit. Another occurs on the other side of the Sibi plain at Sanni, S.W. of Sibi. 

It is difficult to say which of these is more likely to have been the source for the 
Mohenjo-daro specimens without knowing more about the relationship between that city’s 
civilization and the surrounding regions. , 


Red ochre is of wide occurrence in India, especially in Central India and the Central 
Provinces. In the latter province the deposits of Jauli, Jubbulporc Di^^, are well known 
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and exploited. Extensive beds occur in the Kaimur plateau, and many places on the 
Deccan Trap are characterized by the mineral. Amongst the deposits neared to Sind are :— 

(i) Those of Lakhpat (23° §0' : 68° £o') in Cutch. 

(ii) Those of Pad'^nia (21° 41' 173° 18') and elsewhere in the RcwJ KSlntha 

Agency. From Pad^^nia some 120 tons are said to be carried away annually by Muslim 

traders. 

The red ochre of Hormuz and other Persian Gulf Islands is worth mention on account 
of its brilliant colour, which muil have attraCfed the very early notice of civilization. Its 
association with salt and gypsum makes it the more conspicuous, and there is little doubt 
that it muil have acquired a celebrity since veiy early times. Even to-day it is dug out in large 
quantities and shipped to India for use as a pigment. Hormuz, Bu Musa, and Halul are the 
principal islands from which this material is obtained, and the Mohenjo-daro supplies might 
well have come by sea from any one or all of them. 

Basalt 

Basalt is one of the commoner rocks in India and covers a total area exceeding 
200,000 square miles in the Bombay Presidency (including KathiSwir and Cutch), HyderSlb3d, 
Central India, and the Central Provinces. The Mohenjo-daro material might have come from 
the K3thi3w3r Peninsula, but basalt was even nearer at hand than that, namely in wc^ern 
Sind ; an important band of this rock from 40 to 90 feet thick if retches for about 22 miles 
from Ramkot to Jakhwari, and may well have been used by the ancient inhabitants. 

Tachylite 

Tachylite is a basaltic or ultra-basaltic glass and frequently accompanies dykes in the 
Deccan Trap. The specimens found at Mohenjo-daro may have come from any part 
of the Deccan Trap area, as, for inifance, the Kathiawar peninsula or Central India. 

NtPHELJNK-SoOALITE RoCK 

Amongit the many Mohenjo-daro beads sent to the Geological Survey of India for 
identification, two are of peculiar intereil in that they consist of an uncommon rock— 
nepheline-sodalite rock—which is found at Kishangarh in Rajputana. The source of the 
material, therefore, is almoif undoubtedly the neighbourhood of Kishangarh. The present 
unintere^ing dull grey colour of the beads is the result of weathering and the effe£l of time. 
Sodalite when fresh is of a beautiful azure blue colour, and the beads, when fresh, muil have 
done credit to their neighbours in jade, agate, jasper, turquoise, etc. 

Jadeite* 

Jadeite, or the hard form of jade^fone, of which all the Mohenjo-daro jade beads consi^l, 
is found typically in the Myitkyina di^lri^ of north Burma, where it has been worked for 
many years pail. The same mineral is reported to occur also in the neighbouring Chinese 
province of YUnnan, and further north-cail in Shensi, but there is some doubt about these 
reports. 

The material from Rewah State in Central India is the nephrite variety. Specimens of 
jadeite have been described as coming from Tibet; they probably occur as boulders in 
idluvial deposits, but the precise locality from which they come is unknown. 

* See, however, pp. 541-a rtpw.—[En.] 
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The Aofta valley of the Alps of Piedmont is Icnown to contain jadeite. 

The jade from the celebrated mines of the KlrSlcftsh valley of Turke^n belongs moiUy 
to the nephrite variety, but it is accompanied by some jadeite. In the Pimlr region jadeite 
occurs in the valley of the Tunga, a left-bank tributary of the RSskam DariS ; this material 
was once quarried by the Chinese. 

Objedts of pre-hilloric age, worked in jadeite, have been frequently found in Europe, 
Asia, America, and Africa, but in moft cases the source of the rough material is unknown. 

For the source of the Mohenjo-daro material, therefore, we have the choice of some 
three localities : the Pamirs and Ea^^ern Turkcifeln, Tibet, or North Burma. If we rejedt 
the European Alps as a possible source, the finding of jadeite objedls in Mohenjo-daro points 
with strong probability to communications with Centra] Asia. 

LdLUNOlTE 

Lollingite is essentially a di-arsenide of iron, FeAs„ but passes into leucopyritc, FcjAs*, 
and frequently tends towards arsenopyrite, FeAsS. Other sulphides of arsenic arc ; orpiment, 
As,S„ and realgar, AsS. Iron pyrites, FeS,, sometimes contains arsenic in small amounts ; 
it will be beil, however, to re^lridt the inquiry to known occurrences of any of the sulphides 
of arsenic. 

In Europe lollingite occurs in the lAlling-Htlttenberg di^fridt of Carinthia, and sparingly 
in a number of other diitridts ; a sulphur-bearing variety (geycrite) is obtained from Geyer, 
Saxony. Arsenopyrite is abundant at Freiberg, and at other places in Saxony ; at Andreasberg 
in the Harz Mountains, Germany •, at Sala, Sweden ; at Skutterud, Norway ; and at several 
localities in Cornwall. It is also known in the Binnenthal, Switzerland, and as the cobalt-bearing 
variety (Danaite) at Sulitjelma, Finland. Orpiment is found in Hungary, at Tajowa, Moldova, 
Kapnik and FelsObanya, and, with realgar, at Allchar, Macedonia. A large deposit occurs 
near Julamerk in Kurdi^n. Realgar occurs at FelsObanya, Kapnik, and Nag^ag in Hungary, 
at Allchar in Macedonia, and in the Binnenthal of Switzerland. 

The Indian occurrences arc as follows ;— 

(a) Sampthar Hill, Darjeeling (arsenical pyrites). 

{b) Dabur and Dhab in the Hazirib^h Di^tridt, Bihar and Orissa ; lumps of 
leucopyritc are occasionally found in the mica-bearing pegmatites. Recently, leucopyritc 
was found in the Gamaria mica mine, and lollingite in the Durria mica mine, of the 
Kodarma Forefit area, HazSril^h. 

(r) BarSli, Padar di^ridl, in the Bhutna valley, Kashmir (arsenopyrite). 

(jd) Chitr8l, North-weil Frontier Province. Orpiment in the paft was imported 
in considerable quantities from Chitrftl, but the supply has recently diminished. 

(e) Arsenical pyrites has been mined at Manikaran in the di£tridl of Kingra, 
Panjab. 

(J) On the Dharma and Juwar or Niti Ghats in the Almorl di^ridl, United 
Provinces (“ yellow arsenic ”, i.e. orpiment). 

(f) Mansiari, United Provinces Himalaya. Small quantities of orpiment arc 
brought down for sale to the Bagesar Fair. 

(h) Shankalpa Glacier, United Provinces Himalaya. Fragments of orptmeht with 
a little realgar have been found on the moraine of the Shankalpa glacier. 

Arsenic is brought into Kabul from Hetltt, but its precise origin is unknown. 

In the Caucasus, arsenical pyrites occurs in several localities, which it is uniteoessary to 
enumerate. Orpiment and realgar are also known. 
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In Asia Minor arsenical pyrites, sometimes gold-bearing, is found in various places ea^l 
and south-ea^ of Smyrna, up to a di^Iance of about 80 miles. 

In Asia Minor, orpiment and realgar are known to occur in several localities, at some of 
which they are exploited. 

In northern Persia, orpiment and realgar occur in the region of the Caspian Sea, in the 
Kurdi^n Mountains in the neighbourhood of Kazvin, and on the Kafl 3 n-Kuh. These minerals 
are exported to Turkey. 

Moft of the above-mentioned localities are possible sources of the Mohenjo-daro material. 
No reliable conclusions, in fa< 51 , can be drawn from the occurrence of l6llingite in 
Mohenjo-daro. Persia, Herat, Kashmir, Chitial, the Panjlb, Asia Minor, and the Caucasus 
might, each of them, equally well have supplied arsenic minerals to Mohenjo-daro. 

“ Green Earth ” 

The specimen despatched to this department as “ glauconite ” was found to consiif 
moftly of fine chlorite and calcitc. Such material might be found m the Tertiary rocks of Sind 
itself, but it is far more likely to have been derived from the Deccan Trap. Green earth of 
this nature was discovered by Dr. Fermor from the basalt of BhusSwal {Records, Geological 
Survey of India, vol. Iviii, pp. 146—7). The Mohenjo-daro sample may have come from 
zeolitic material filling the vesicles of the trap, or it may represent the more massive form 
resulting from the alteration of the trap as a whole, which takes place chiefly at the base of 
a flow. Large masses of this trap occur in Kathiawar and Central India, but less extensive 
trails occur in Cutch, in the Pab Range of Eastern Baluchislan (Kalat State), and in the 
Kakar Range in the extreme north of the same province. It seems very probable that the 
material was obtained from either north-ea^ern or eaftern Baluchi^an. 
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NOTES AND ANALYSES 


B rick, pottery, and miscellaneous terra-cotta objects have been found in abundance 
at the Indus Valley sites, and it can hardly be doubted that the local alluvial clay 
was employed for their making. The prevailing colours of these produfts are light 
red or salmon 5 black and grey are uncommon. These colours are due to the presence of iron 
compounds in the clay, which develop the red shades in the oxidizing atmosphere of the kiln, 
while black or grey ones arc formed when a reducing or smoky atmosphere prevails in the 
course of burning. The pottery is sometimes covered with a slip of bright red colour, due to 
ferric oxide ; or painted with designs in black or chocolate, which owe their colour to 
manganese oxide. The identity of the colouring materials with those employed by the Indian 
potter of the present day, as well as the simplicity of the latter’s methods, leaves no doubt that 
the ancient technique has been handed down to him without any material alteration. He 
prepares the red slip by levigating red ochre or MuUSnl matti (a yellow ochreous earth) with 
water, and employs a manganiferous haematite for the black or chocolate shades. The 
manganese ores which are frequently associated with ferric oxide, impart a pure black colour 
when rich in manganese, but chocolate, when the proportion of iron preponderates. 

A noteworthy variety belonging to this group is represented by a number of fine 
earthenware bangles, usually black in colour, sometimes mottled white, but all diilinguished 
by their fine vitreous texture,* The chemical analysis of one of the black specimens (Table I, 
p. 689) reveals an unusual composition, containing rather large proportions of lime and 
magnesia. These ingredients enhance the fusibility of the clay, and therefore account for the 
vitreous body of the specimens. Their black colour is due to ferrous oxide, which indicates 
also that the firing took place in a reducing atmosphere. On the other hand, under the oxidizing 
conditions prevailing in the kiln, the lime and magnesia would bleach the colour due to iron 
and the pr^uft would emerge white inftead. The different colours of the bangles can thus 
be accounted for easily. 

Faience, which was very popular with the Indus people, has a hard, fine granular 
body, covered with a glaze. The prevailing colours are bluish-green and greenish-blue, 
although white, chocolate, and red specimens have also been found. The microscopic 
examination reveals a compaft granular ftrufture, composed of angular quarts grains 
bound together with a transparent cement. Its chemical analysis (Table I, p. 689) shows 
also that silica is the chief conilituent, forming about 90 per cent of the total amount. From 
these fafis it may be inferred that the original paite was composed of finely crushed quartz, 

* A dark red varied of the earthenware bangles has since been found at Karappl. 
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or pure white sand, a glassy flux, and a colouring matter, if necessary. It is obviou’s that 
the moulded obje£l had to be dried and fired to bring about the fusion of the flux ; but the 
que^ion how precisely the various ingredients of the pa£fe were endowed with the necessary 
coherence and plasticity, is diflRcult to answer. The suggestions that clay or gum might have 
been employed for this purpose are untenable, as the material is free from clay ; while 
gum, or any other organic matter, would be consumed in the course of firing long before 
the flux underwent fusion. Possibly, silicate of soda, which forms a highly viscous solution 
with water, was employed as a constituent of the pa^c and served to impart the desired 
property to the wet pafte. It may be added here that the preparation of an alkaline silicate by 
the fusion of soda with sand, was well known to the ancient nations who pratliscd the 
art of glazing.^ 

The hollow objedts were moulded on cores of sand, which was tied up in some fabric 
and raked out after firing. Impressions of the fabric, as well as remains of the sandy core, 
have been found in several specimens. 

The white body is free from any metallic colouring matter and forms the basis for the 
coloured varieties. The blue and green shades were produced by the addition of copper 
oxide to the paite, probably in the form of a natural ore of this metal ; and the chocolate 
colour is due to cuprous oxide, which was the result of a reducing atmosphere in the kiln. 

The light red variety was prepared by the addition of red ochre to the raw pafte. 

To form some idea of the brilliant effeft of these objects, due allowance should be made 
for the changes produced on them by the corrosive action of the alkaline soil in which they 
were so long buried. As a faft, the original glaze has survived on very few specimens, although 
the body material is generally well preserved. In some cases the decomjxisition has penetrated 
deeper, changing the blue or green colour into dull white or brown, which have resulted from 
the bleaching out of copper oxide and the precipitation of basic carbonate of iron, respectively. 

The body material of this peculiar class of ware is powdered !jtcatitc, which is bound Stwtit* 
together with a flux. Originally objcCls of this material mu^t have been glazed, but they have 
undergone much decomj,vDsition, and not a veilige of the glaze has been left on them. The 
material is soft and cream white ; but the presence of a little copper oxide in it, revealed by 
chemical analysis (Table I, p. 689), leaves no doubt that they were originally coloured blue 
or green, like ordinary faience. In faCt, it is highly probable that their whole technique was 
identical with that of the faience described above, and that steatite was introduced to replace 
quartz, in order perhaps to get over the difficulty experienced in crushing this very hard mineral. 

Faience objcCfs are covered with a diilinCl layer of glaze which muit have been applied 
separately, as in the case of the ^eatitc objeCts. It is highly probable that the glazing process 
was carried out in the second firing, as at present. The prevailing colours of the faience glaze 
are bluish-green or greenish-blue, although indigo blue, apple green, maroon, black, and 
colourless examples have also been found. The blue shades owe their colour to copper oxide, 
while the green contains iron oxide, in addition. The black or dark maroon glaze contains 
an excess of manganese oxide. It has been remarked already that the glaze has perished 
mo^lly through decomposition, and the material available is scanty for a complete chemical 
analysis. However, judging from its transparency, the nature of the colouring matter, and 
the iridescent films on these objefts, one can safely conclude that it is of the nature of glass. 

Ancient specimens of glass consist of silicates of soda and lime and a metallic oxide for the colour, 
besides certain impurities derived from the raw materials. They were prepared by the fusion 
of an alkali, sand, saltpetre, and chalk, with a metallic oxide for the coloured varieties.^ All 
* Campbell Thompson, Tie Ciemtffry of the Ancient Aisyrlcms. 

> Hid 
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these ingredients were easily available to the Indus people, and were doubtless utilized for 
the art of glazing. For instance, alkaline efflorescences, which cover wide areas of soil in Upper 
India, could have been employed for this purpose. We shall see, too, that there is some 
possibility of silicate of soda (a water-soluble glass which is formed by the fusion of soda and 
quartz pwwder) having been used as a medium to produce the white slip on ^eatite seals. 
Taking all these fads into consideration, we are led to the conclusion that the glaze was 
produced by the simple methods indicated above, which were followed by the Assyrians down 
to the seventh century b.c, 

StMtit*. Steatite is an impure massive variety of talc, containing 4-8 per cent of combined water. 

It is one of the softed minerals with a soapy feel ; but at red heat it loses the water and is 
transformed into a very hard, white subdance which can be polished. 

The Indus Valley people were well acquainted with this property of deatite and made 
good use of it. The done lent itself readily to carving with the aid of their bronze tools, and 
the finished produd could be rendered hard and durable by careful ignition. The results of 
the chemical analyses (Table I, p. 689) leave no doubt that the material is deatite, which has 
been deprived of mod of its combined water at a high temperature. Beads of various shapes 
were fashioned in large numbers out of deatitc ; but the larged piece of carved deatite 
is the datue illudrated in Plate XCVIII. The mod important objeds in this class, however, 
arc the numerous inscribed seals which arc finished with an exquisite white enamcl-likc 
surface. 

Generally these seals bear evidence of drong ignition, containing only 1-3 per cent of 
water ; but some have the charadcridic soapy feel of ordinary unburnt deatitc, with over 
4 per cent of water. I'his fad has an important bearing on the problem of the technique of 
the white coating, as it leads to the definite conclusion that a high temperature was not essential 
for this process. Therefore, it is not in the nature of a glaze or enamel formed by fusion above 
red heat. It is curious that its composition (Table I, p. 689) conforms also to that of deatite, 
which is clearly its principal condituent. From these fads it may be inferred that this coating 
is a slip which was prepared by levigating deatite in water, with a suitable medium to serve 
as a cement. Regarding the nature of this medium, it mud be borne in mind that the coating 
or slip, on these seals, is generally very well preserved, which should preclude the possibility 
of a gum or any other perishable organic subdance. The writer has carried out various 
experiments in order to arrive at a solution of this intcreding problem, and has found that 
durable coatings, similar to those on the seals, can be produced with a slip prepared by 
levigating ignited deatite in water with silicate of soda as the medium. After the application 
of the slip the objed was dried in the oven at xoo° C. and polished with agate. It is highly 
probable that a similar method was followed by the Indus people. 

Steatite objeds with well preserved glaze are rare ; but a careful search with the aid of 
a lens sometimes reveals traces of a green glaze. It is evident, therefore, that some of the 
objeds (e.g. round and oblong beads) were originally glazed. The red paint on some of these 
objeds consids of ferric oxide ; for this yellow ochre appears to have been employed, 
which acquires a fine red colour after ignition at a moderate heat. 

Mortar. Analyses of the specimens of mortar found at Mohenjo-daro (Table II, p. 689) make it 

clear that pure gypsum and lime mortars, as well as their mixtures, were employed. ^ 

Pifinoms* The pigments found on polychrome and painted pottery arc black, white, red, yellow, 

and green. The black is carbon, which indicates lamp-black or ground charcoal. The white is 
a mixture of calcium sulphate and carbonate, which implies gypsum and lime. The red and 
yellow are the well-known ochres, which are widely di^ibuted in Upper India. Specimens 
of the refined pigments have been found also in the form of small tables and in tiny capsules. 
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The green is free from copper, owing its colour to an iron silicate, indicating terre verfe. 
Lumps of a green earth which occurs in cavities in the Deccan Trap, have been found at 
Mohenjo-daro, and it is very probable that this material was employed as pigment, after 
necessary purification. 


Tablk I — Chimical Ahalysis of Ceuamic Matekiau fodno at Mohenjo-daho 


] ! M«nr»- 

I Ferric Ferroui 1 ne»e 

Specunen. j SiJicji. Alununi j oxide oxide. ' oxide Lime 


Copper 

AUultee. oeirfe Wtler. Anilv^i. 


I. BUde . 54*38 

X Greeniih pottery . 52-39 

3. Faience vase (bluiih- 8976 

green). | 

4. I Faience bangle 1 88 1 z 

I (bluiih-green). 1 i 

5. Faience tubular bead 91 07 

(chocolate). | 

6. Steatite] Diic. . I 57-99 ‘ 

' r i 1 

7. Faieneej Statuette . j 57 13 j 
8., Slip from (leatite teal' 6i-a 

9.1 Steatite flat beaili . 1 63-65 | 


19-63 ! — 

17-03 5 30 

386 '093 

a-44 I 15 

4*85 



8-70 

2-29 


961 4*39 3 43 — 

•578' 4*43' >71 — 

088 tr 407 0-50 


Muhii Sana Ullah 


do 


I 26 — Na,0, 4 50 O 46 — do 

' K,0, o 6s 

I 28 tr. 2-08 Cu,0, 1-98 — do. 


4-3« 2720 354 

6 39 28 99 1-88 

— 346 — 

— 33 80 — 


I 09 
046 


201 Dr M A Hamid 
I 36 do. 

t 8 Mobd. Sana Uilah 


Table II,— Mortaks 


Locality. 

Gypsum. 

Carbonate 
of lime. 

Sand. j 

Alkaline 

salts. 

MoifVure 

W»U 

i 

74 ’ia 

2-50 

20-41 

i-i8 

1-79 

(HR Site) 
do. 

63-25 

1 0-66 

31-61 

3*47 

l-OI 

Tank 

43-75 

1 13-78 

38*04 

2*47 

1-96 

(SD Site) 

Drain 

56-73 

I 

i 24-87 

16-64 

_ 

1-76 

(DM Site) 

Vat 

nil 

69-58 

21-71 

1 5*44 

3-27 

(HR Site) 
Drain and Cesspit 

nil 

3996 

4674 

0-74 

3*74 

(DK Site) i 

_ 


Magnesium 

Carbonate 

8*82 


1 



Analyst 


Mohd. Sana Ullah 

do, 

do. 


Dr, M. A. Hamid 
Mohd. Sana Ulkh 


A black coal-like subifance found at Mohenjo-daro has been identified by the writer Silijit. 
as or shUdjatUy an ancient Indian medicine. It occurs as an exudation on rocks in the 

Himalayas, and is popular with the physicians following the old school. Charaka says that 
“ there is hardly any curable disease which cannot be controlled or cured with the aid of 
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ShilSjatu The composition of the Mohenjo-daro specimen (M) is shown againft those 
of four specimens analysed by Hooper (JJSB. 72 (1903), 98-103) in the table below ;— 


Analysis of Silsjit 



M. 

I. 

II. 

111. 

IV. 

Water . 

*5*99 

9*85 

15-90 

TI-I 5 


Organic matter 

55-24 

55 20 

4986 

5«*S5 

56-86 

Ash 

28-77 

34*95 

34*24 

37*30 

3215 


100-00 

10000 

100-00 

100-00 

100-00 

Ash :— 






Silica 

823 

**35 

1-62 

iS-io 

lo-is 

Alumina 

Ferric oxide 

*•431 

«*44/ 

2-24 

I-08 

6-00 

4-64 

Lime 

7*3 * 

4-36 

3*96 

3-86 

3*88 

Magnesia 

0-32 

1-50 

0*52 

0-15 

*34 

Alkalies 

904 

13-18 

14*32 

4-78 

6-91 

Carbonic acid, etc. 

not 

11-51 

12-13 

3*69 

4*83 


determined 

(Analysis of M. by Dr. Hamid ) 


Ldliagito. Specimens of lollingitc or leucopyritc also deserve special mention as they bear evidence 

of having undergone ignition. Under the action of strong heat, these minerals give off arsenic ; 
or its white oxide, when roailed in air. It is, therefore, highly probable that these minerals 
were employed for making arsenious preparations, cither for medicinal purposes or for 
destroying life. The fatal properties of arsenic compounds evidently attraifted attention very 
early. The red and yellow sulphides of arsenic have been mentioned by Ariltotle, Theophraftos, 
Dioscorides, and Pliny, as well as in ancient Sanskrit medical works. Bergman in his De 
Anenko said: “ It is probable that arsenic was firil discovered by those who wrought in the 
roasting and fusing of ores, for it would betray itself by its white smoke, its garlic smell, and 
its pernicious effefts in depraving metals and destroying life." It has been shown by the writer 
in another seftion of this work that the Indus people were metallurgists of considerable 
experience and ability and were using also an alloy of copper and arsenic for their tools. It is 
obvious that they were well-acquainted with the working of arsenical ores of copper which 
would give off fumes of white oxide of arsenic on roaSting. It is, therefore, quite conceivable 
that they had become acquainted with certain arsenical preparations and their properties, 
and utilized lollingite or leucopyritc for the extraflion of arsenic.^ 

The composition of a natural lollingite specimen (B) is given in the table below along with 
those from the Indus Valley sites. It is obvious that the latter are very poor in arsenic, which 
is due to the efFcft of the heat to which they have been subjefted. It is difficult to suggest 
whether lollingite, FeAs„ or leucopyritc, FcjAs^, was employed. 



B. 

Analyses of Ldllingite 
I. II. 

III. 

IV. 

V. 

Iron 

27*14 

54*55 

49*3 

45*63 

5* *7 

48* 

Arsenic 

72*17 

34*02 

43-6 

47**2 

43*9 

48-6 

Copper 

— 

0-92 

0-7 

— 

— 

— 

Sulphur . 

. 0-37 

1*38 

o-i6 

— 

— 

— 

Water 


7-68 

4*7 



— 

Iniol. 

— 

*•45 

0-8 

— 

— 

* 9 

Sp. gr. . 

— 

4-0 

5-6 

— 

— 



(AiMlytii of the nttnnl tpectmen (B.) » by Brerik and thote of die Indtu tpecuneoi by the writer.) 
* For the possible sources of Idllingite and ieucopyrite, see pp. 684-5 (^Eo.] 
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The use of cerussite (a natural carbonate of lead) and cinnabar (sulphide of mercury). Cenudt* uid 
which have also been discovered at Mohenjo-daro, is difficult to underhand. It is doubtful CiaiwilMur. 
if they were employed as pigments, as the analyses of the colours on polychrome pottery do 
not support this view. Possibly they were utilized for cosmetics or medicinal purposes.^ 

In this connedlion it may be mentioned that white lead was employed for placers, eye salves, 
and hair washes in early times. Cinnabar may also have served as a medicine, but it is more 
probable that it was employed for the extraflion of mercury.* This metal was known to the 
ancient Egyptians, and a small vessel full of it was discovered by Schliemann in a grave at 
Kuma, belonging to the sixteenth or fifteenth century b.c. 

Galena was very probably used for the preparation of eye salves or paints. 


* A small faience flask containing ccrussite powder has been found at Harappfl 

• For the confusion in Roman times between red sulphide of mercury and the other cinnabar which was the 
exudation of a dracaena, sec Schoff, Tit Ptrtflus of the Erythrean Sta, pp. t —[Ed ] 
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NOTE ON GLAZED POTTERY 


T he fragments of pottery submitted to me bear a design in a scries of parallel waves 
of a milky hue which have the appearance of being on a deep purplish-black ground. 
The surface is extremely thin, and to a certain extent contaminated with sand and mica. 
For this reason physical te^s are more likely to be reliable than chemical analysis in 
ascertaining the true nature of the surface. 


Microscopic Examination and Hardness 
(l) Evidence is here adduced that the milky ftriations arc, in faft, glaze, while the dark 
groundwork is essentially non-vitreous. 



Fio. 40.—Microphotograph of glazed pottery, Fig. 41.—Microphotograph of glazed pottery, 

showing scratch. showing fraftare of glaze. 


(a) Scratch tefts show the groundwork to have a hardness less than 5 (Moh’s 
Scale of Hardness), whereas the milky portions arc decidedly harder and correspond 
with 6, the figure required by glass and glaze. 

(^) The microphotograph in Fig. 40 (x 20 diams.) shows a scratch made by lightly 
drawing a needle transversely over one of the milky lines. It will be noted that the 
needle has scratched the groundwork but has not afFefted the milky portion, ^he same 
photograph clearly shows blow-holes in the surface of the milky line, indicating that 
It has at one time been in a ^ate of fusion. 

(c) The microphotograph in Fig. 41 (x 30 diams.) shows a break in the glaze, 
and the conchoidal frafturc is charaileriftic. 
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(2) Certain further observations may help to explain the thinness of the surface and to 
give some indication of the technique of manufadure. 

(a) A broad examination of the surface suggests that it has been rubbed 
down or burnished with a ^lone before firing, and microscopic examination tends 
to confirm this as regards the groundwork but not as regards the glaze. If the surface 
has been burnished, it seems certain that this has been done prior to glazing. 

{h) Under a high power certain lines are noticed which for convenience we may 
refer to as “ stream-lines ”. These ^ream-lines are noticed particularly along the 
groundwork, and they follow the lines of the glaze. Ref. Fig. 40, where a dark 
curved line will be seen near the edge ; this line is, in reality, a part of the stream-line. 

(c) The groundwork is almost, but not entirely, free from vitreous matter. 

It is suggested that, after modelling, the pot was coated with a colouring clay, which 
was burnished into the surface with a blunt inftrument. The surface was then dipped or 
painted with a slip, which may have been made from powdered slag, and sun-dried. The 
pattern was obtained by removing the slip in a regular fashion with the aid of a comb-like 
instrument, and the pot was then fired. From the appearance of the body, which is hard and 
white and contains traces of translucent material, it would seem that the firing has 
been conducted at a fairly high temperature. 


Tabu of Mea^ubm wnii Metric Ecoivalfnti 


• 1 inch 

=.= 

j- 54 milhraetres 

5 inches 


12-70 centimetres 

' 2 n 

= 

5-08 „ 

6 „ 


15-24 » 

•3 » 

= 

7'62 

7 » 


17 78 

» 
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8 „ 


20-32 „ 

‘5 » 

= 

1-27 „ 

9 » 


22-86 „ 

•6 „ 


1-52 

10 „ 


25-40 

•7 » 


1-77 

11 •> 


27-94 

•8 „ 


2-03 

I foot (-- 12 inches) 


30-48 .> 

•9 >• 


2-25 

3 feet (= I yard) 


-91 metres 

I » 

== 

2-54 

10 


3-04 .. 

I • I inches 

= 

2-79 » 
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1*2 » 


3-04 

50 »• 

== 

i 5-*4 » 

t '3 »> 

_ 

3-3 » j 

i 100 „ 


30-48 „ 

1-4 .. 


3 - 5 ? 

200 „ 
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i-S » 


3 - 8 i 

500 » 

== 
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5-08 

[ I furlong ( =- 220 yd ) 

- 
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3 >' 


7-62 „ 

1 I mile 


1 - 609 kilometres 

4 

- 

10'r6 „ 

! I.ere 
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AbM refr»ftometer, 535 

Ablution place, 337 f 

Accents in Indus script, 428-30 ; 

Adams, Proc. Zool. Soc., 671 n. 2 I 

Additions, ste Signs, modifications, etc > 

Aegean area, lee also Weilern Asia and Aegean, Crete, ; 
Evans, Diftribution. 1 

animal motif cfd. w. that on HarappI seal, 70 
signs anaJagous to Indus script, 419 i 

use of copper and bronae, 482 ! 

Aelian on the dog, 28; weasel, 71 n 2 ' 

Afrasian dry zone, climatic changes, 3, 4 
Agate, 525-6, 585, 681 i beads, 536-41, 544; agate- > 
jasper, 536-8, 540-1, 544, 681-2 
Agriculture, 27-8 ; ttate of, shown by use of saddle- | 
querns, 456 

Agricultural civilization dependent on great rivers in 1 
chalcohthic age, 93-4; implements, 27 
Aisles of pillared hall in L area, 23-4, 161-2 | 

Alabailer, 33, 679; lattice-work, 21, 219; pedeftal, 
479-80; rings, see rings, ftone ; flatue m three 
pieces fr. HR area, 178 •, vessels of, 367 
Alexander the Great, lion-baiting in Panjab, 28 ; march 
through Gedrosu, 3 

Alloys, of copper, 30-1; bronze, 481-2, 484-88, 
gold, 30, 524: silver, 524,675 
Alluvial plain, rise of Indus bed and, 7 I 

Alphabet, absence of, in Indus Script, 41, 411-12 1 

Alpine type, 106-7, 644 
AI ‘Ubaid, vases of Indian potftone from, 104 
^Wtf^rf-shaped objeft, 225 
Amazon ftonc or microcline, 32, 523, 545-6, 678 
Amethyil, 33, 526, 680 

Amulet or gamesman, 571 n. i ; amulets, 557-9 • 
possible use of miniature phallic emblems as, 61 ; 
of seals as, 380 

Analysis, see Chemical analysis _ [ 

Anau, see also Pumpelly, Duerft, Dyiribution i chariot, j 
39» 5S4"'S t copper and bronze, 482 ; faience, 579; 
jewcUeiy, 523; wheat from, 587; wheel from, 
55+ n- t ^ , 

Ancient Egypt, 294 n. i, 296 n, 2, 325 n. 2, 347 n-®. 

400 n. 2, 550 n. 1, 581 n, 2, 5, 7 
Andrte, Die Arehaiseken Isektartempel in Assur, 338 n. 3 
Aniconic worship, see Iconic and aniconic vvorship 
Animal classified lift in relation to Indus civilization, 
668-73 

bones cfd. w. representadons on seals, 392 
in copper, 506; on copjwr tablets, 399-4ot 
designs, tee Designs on painted pottery 
domefticated or semi-domcfticated, 27-9, 668-9 


figurines, 28-9, 43-4. 346-55 > figurine not identified, 
348; in Baluchiftan, 101 

file motif, 395, 398 ; in Sumerian and Elamitic 
glyptic, 424-5 
lood, 27, 668, 670 

remains excavated, 224, 649-73 : condition of, 649 ; 
classification followed, 630; lift of, w areas, 
levels, amounts, etc, 666-8, 672-3; species 
represented, 650-73 

sacred, see Sacred animals , cults, 71-5: accompanying 
gods, 52, 54-5: as gods or manifeftations of^, 

66-75 

in script, 392 

on seals, 2, 29, 43, 66-75, 382-90; direflion of 
face, 370, 392, 399: mythological, 389-90; 

order of popularity, 39r , sameness of device, 381 
ftaiucs, 360; composite ftatue, 356 
toy, 550 

wild, 29, and lifts above 

Annandale, K, The Indtan Mud Turtles, (sio n, i 
Ann. Rep. Arch Dept South. Circ, 310 n 3 

Ann. Rep Asch. Sure Ind., 294 n 1, 3^5 n 4. 5»<> 

n. 3, 517 n. 2, 55i «• 3. 555 n 9. 5^*4 " » 
Antelopes on seals, 389, 391 ; on vase, 222 
Anthropologie, see L’Anthropologie 
Anthropomorphism and theriomorphisrn in pre-Aryan 
India, 74-5 

Anttquartes' Journal, 104 n. 5, 194 n i, 263 n. 3, 
264 n. I, 265 n. 1, 275 n. 3, 276 n 2, 284 n. 2, 
296 n. 3. 7. 310 n. 4. 356 n. *• 3^3 3. 3*5 " 3< 

528 n. I, 554 n. 2-3, 558 n. 8, 559 n. 1,4, 
580 n. 2 

Antsfusty, 292 n. 6, 380 n. 3, 420 n. i 
Anvils, 465 

Area granosa, Linn , 665 
Arch. Mem., 3 n. i 

Arches, see Corbelled arches; true arches unknown at 
Mohenjo-daro, 263 

Arehteologia, 326 n. 6, 342 n. t, 345 n. i, 468 n. 3, 
478 n. 2, 482 n. I 

Archteolssgscal Department, Annual Reports of, see ASR 
Archetological Research in Kansu, 328 n. 6 
Artheeologtcal Survey of India, 138 n. I, 146 n. I, 
193 n. I ; Ann. Rep., 552 n. i ; Areh Sum Rep., 
4*4, 5*» 

Arthteological Survey of Nubia, 310 n. 2, 367 n. 3 
Architeaure, 15-26, 262-286; of Mesopotamia and 
Indus Valley cfd., 263-8, 272, 284 
Areas excavated by various officers, 10-14 
Ari^le, 382 
Arius Ip., 664 


<95 
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Arrian, ctn deserts of Gedrosia, 3 
Arrowheads, 499 

Arsenic, in copper, 31 ; mixed with, 482, 484-5 
Art. 42-7 

Artefafts, see Household implements and utensils. 
Ornaments and artefafls. Neolithic artefafls 
Aryans, tee aim Pre-Aryans j Aryans possibly in India 
previous to hUlorical evidence, 432 
Ashmolcan Museum, 388 n i 
ASR, 12 n. 2, 13 n. 2, 52 n. 4, 53 n. 4, 55 n. 5, 60 n. 3, 
960 I, 104 n. 4, T27 n I, 2, 128 n. 3,4, 550 n. 2 
Assam, phallic or bctylic ^ones, 60 
Assembly Hall of Buddhift Monaftery, 117-8 
Auditory meatus position index explained, 607, 
employed for comparisons, 639 
Auftraloid, see Proto-Auftraloid 
Awls, 470-*, 504 

Axes, copper, and resemblances to those fr. other sites, 
230 j see also Copper and bronze blade-axes 
Axis axis, see Census axis 


B-Bohler, 429 n. i 

Babelon, Manual of Oriental Antiquities, 296 n. 4, 
334 n. 6, 568 n. 7 

Babylonian houses cfd. as to size w. those in DK area, 
241 j type of seal, 220 

Bztybc amulet, possible use of objefl as, 571 n. i ; 
Aones, 56, 58, 60-1 

Baking of painted pottery, see also Firing, 319 
Baking pans, clay, 39, 550-1 
Ball, Geog and Geol. of South-eaSlem Egypt, 525 n. 5 
BalliAa balls, 35, 465-^ 

Balls and marbles, 552-3 

Balflchf pottery classified, 97-100; comparisons w 
Elam and Sumer, 293 

BalQchijtln, see also Stein, Sir Aurel, DiAribution. 
burials fr. Nal and Shihl-tump, complete, 81-2; 

fraAional, 85-6 ; poA-cremauon, 88, 90 
climatic changes in, 2 

cultural dependence on neighbours in chakolithic 
times, 96-7 

designs on painted pottery cfd. w. those fr. Mohenjo- 
daro, 325-6, 33J-4 

figurines of Mother Goddess, 49, 50, loi 
figurines and models of humped cattle, loi, 347 
Bancrji, R. D., lo-ii, 13-14; excavation of BuddhiA 
StOpa and MonaAery, 113 
Banks, Btsmya, 465 n. 2, 566 n. 6 
BanniAer, see Garland and 

Barley, 27; fr. HR area, species, 586-7; fr. pre- 
DynaiHc graves in Egypt, 587 
Barth, Tie Religions of India, 52 n. 3, 56 n. i, 57 n. 3-6, 
58 n. 2, 77 n, 2, 

Barton, G. A., JAOS, 109 n. 2 
Basalt, 683 

Bases of jan, types, methods .of finish, 289-90; pedeAal 
and ring, see Jars w. pedeAal bases 
Basins, type V, 306-7 
Batagur Pasha f, 663-4 

Bath, 247; or ablution place, 169-70; in block 4, 
S. of Bath buildings, 145; in chamber by Gnat 


Bath, 141; Great, see Great Bath; rooms w. 
separate baths, 211 

Bathrooms, 16, 19, 209, 241; in block a, S. of Stflpa 
area, 147 ; in block 5, 149; flooring of, 373 ; 
w. Great Bath, 26; in house in HR area, 201 ; 
in seAion A, area L, 153, 155-6; in D, area L, 
174-5 < wainscotting, 273-4 
Battering of walls, 239; of building to S. of Great 
Bath, 143-4; possible origin of cuAom, 272 ; 
in Sind, Mesopotamia, F.gypt, 265 
Bauer and Spencer, Precious Stones, 535, 544 n. i, 
677 n. I 

Bead, chemical analysis of, 514; patterns like those in 
Mesopotamia, 193 

Beads, 194 ; bronze, 507 ; capped, 523, w. gold, 521 ; 
density of, 534-5; determination of, 534-^8; 
manufisAure, 526 ; materials described and cfd. w. 
similar materials fr. various places, 541-8, favourite 
material, 509; nomenclature, 535; physical 
properties, 534-5 

types and materials: cylindrical, 510; cog-wheel, 
510; fluted tapered, 511; long barrel-cylinder, 
511 ; short barrel, 512 ; long barrel, 512 ; barrel 
oval, 512-13; reAangular oval or half-round, 
513 : disc-shaped, 513 ; globular, 513 ; segmented, 
514; pottery, 517; misc. unclass., 514-17 
unfinished, 526 

Beakers, tee Pottery beakers; type C, 299; small, 
type H, 301 

Beam-holes, 191, 197, 237, 277 

Bear, 73-4 

Beckd line teA, 535 

Begging bowl m “ burial urn ", 121 

Bench, brick, 163 

Benches, possible conAruAion of, 24 
Berry, R. J., and Robertson, A. W. D., Dioptographic 
Tracings in Three Normee of Ninety AuBralian 
Aboriginal Crania, 639 n. 3 ; In Four Norma of 
fifty-two Tasmanian Crania, 639 n. 4 
Bhandarkar, Prof. D. R., Progress Report of the A.S.W.L, 
53 n. 3 ; in ASR„ 55 n. 5 ; LeSures on Ancient 
Indian Numismatics, 129 n. 2 
Bhils, dog sea of, 74 
Binary and decimal ratios of weights, 37 
Birds, bones excavated, 662 ; copper, 506 ; models, 349 
Bird-chariots, 550; in India, Europe, China, 56(^1 
Bison, 72 

Bitumen, use and sources of, 268, 682 ; in conArudion 
of Great Bath, 24 n. 2, 25 ; 132 
Bituminous cement, possible use for shell-inlay, 566; 

used for Aoirwayi in Great Bath, 133 
Blandford, W.T., JASB., 92 n. 4 
Blanford, in Fauna of British India, Mammalia, 661, 671 
Bloch, T., “ Conservation in Assam," ASR., 60 n. 3 
Blocks numbered on Plans, and described 9 Text, look 
under HR area, VS area, StQpa area, etc. 
BloodAone, 68i-a 
Blow-pipe, coppersmith’s, 198 
Blyth, £d., “On the Flat-homed Toorine Cattle of 
S.£. A^” 658 

Bond, breaking of, in brickwork, 186 
Bonding of partition w. main waQs untmia], 271 
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Bone, implements, 470-1 ; used for ornaments and 
artefaSs, 32, 38 

Bones, see Human, Animal, remains, Cafting bones 
Borders on painted pottery; Bead. 331; Chequer. 
332; Hemispherical, 330; Hemisphere and 
triangle, 331; Loop lines, 330; Misc., 332; 
Roundel, 331 ; Triangles w. incurved sides, 331 ; 
Zig-Mg, 330 
Bos bubtUs, 659 
Bos Indieus, 654-8 
Bosses on seals, possible use, 380 
Boulenger, G. A., in Fauna of Brtttsk India, Repttha, 
662 n. t, 663, 664 
Bouflrophedon writing, 40, 210, 428 
Bow and arrow on seal, 392 
Bowls, narrow-bases, type M, 303 ; type Q, 304 
Bracelets, 505; of pottery, chemical analysis of, 530; 

manufa^re, materials, deuils, 32^31 
Brlhmani or humped bull on seals, 43, 72, 197, 386-7 
Brihffi] charafters, suggefied derivation fr Indus script, 
table, 41, 433 ; script in relation to Indus writing, 
423; characters on pottery, 317; and Kharoilhi 
inscription on Stupa plinth, 116 
BrahOI lan^age, Dravidian speech preserved in, 109 
Bread, making, 308 ; models of loaves of, 480 
Brick, and clay filling for foundations, 204, jar-ftand, 
169; piers for carrying upper ftorcy, 20 
Bricklaying, technique, 271-80; flat, alternaong w 
bricks on edge, 231, 244 
Brick-robbing, 144-^, 137, 282 
Bricks, manufadure, 26^8; methods of laying at 
different periods, 262 ; of earlier periods re-used 
in later buildings, 262 ; dimensions at different 
periods, table, 267 ; dimensions, 115, 131-4, 139, 
141-3, 147, 150, 153, 155-6, 160-2, 169, 175, 
183, 233-4, 239, 271 ; difficulty of dating by 
dimensions, 262; shapes, 264-5, > w^ge- 

shaped, 263, 26^70; unusual shape, 248 ; cut, 
162 ; sawn, 267 ; specially marked, 266 
burnt and sun-dried in ancient buildings, 2, alternating, 
209; burnt, use in exposed parts of buildings 
indicating wetter and cooler climate in anaent 
Sind, 266 ; unburnt, not used in exposed parts, 15 
Brickwork, see Masonry of Great Bath; 15—17; 
similarity at ail picriods, 103 ; of BuddhiA Stiipa 
and Monaftety, 114-5: of Great Bath, 25; of 
Pillared Hall, 160-3 
Broken metal, 520 

Broken, figurines usually found, 340; condition of 
ftatues, 363 

Bronze, see also Copper and Bronze, 30; Analyses, 
484-8; known at very early period, 481, 483; 
alloys of, 481-2 ; awb and needles, 470; artcfafls, 
38-^; cafbng, 489; cells for inlay, 584-5 ; dancing- 

girl, 44-5. 345 

Brunton and CatoD-Thompson, ‘The Badarian Csvsliza- 
tion, 362 n. 3, 460 n. 3, 499 n. i, 514 n. i, 579 
n. 1, 58] n. 1 

Brush us^ to apply paint to pottery, 321 
BSA. SnppL Paper (1920, 555 n. 5 
Bmbaiis imbalis, see Bos bubahu 
Buddha, fragments of ftatne of, 115 
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Buddhism, probable adoption of pre-Aiyan symbol, 55 
Buddhbl monuments at Mohenjo-daro, see Stupa and 
Monaftcry ; Temples sug^^eiting possible arrange¬ 
ment of benches and corridors in pillared hall in 
L area, 13 

Buffalo, 72, 659; on seals, 386 
Buff BaliicM ware, 99 

Buff ware, see Buff Baluchi ware, Grey ware, Slithi-tump 
ware, N4l ware 

Bfihler, Dr. Georg, Inducbe Paltragrapbie, 41 n. 3, 
426, 428 n 2 ; On ike Origin of the Indian 
Brdkme Alphabet, 426, 431 
Building jlone, see Stone used for building 
Buildings, clasufication of, 17; of uncertain use, ar; 

surrounding Great Bath, 137-50 
Bull, Brahmant or humped, distribution (geographical) 
of models, 347 ; on seals 43, 72, 386-7 ; copper, 
506 : diffusion of worship in prchbforic times, 72 , 
bull and manger design on round press seal Ir 
Telloh, 4*4 > bull-man motif on seal, 220 
Bull*, 533-4 

Bulls, models, 353-5 , garlanded, 247, 354, 367, 386; 

on seals, 385-6; popularity ol, in art, 347 
Burgess, see Kcrgusion and Burgess 
Burial customs, see also Burials; committal to river, 
88 ; possible exhumation and re-bunal, 82 n. 2 ; 
cxptwurc to bcafls and birds, 82 
“Burial urns” in area of Buddhift MonaAery, izi 
Burials, complete, at Moiienjo-daro and HarappI, 
79-81, probable date, 81 , m BaluchiiUin, 81-2 , 
exceptional, 89-90, fradtional, at Mohenjo-daro 
and HarappI, probable dates, 82-4 ; m BalQchiitln, 

85- 6: exceptional, 89-90 

poft-cremation, at Mohenjo-daro and Harapp*, 

86- 8 ; in BalOchi.Aan, 88-90 

Burlington Magazine, 3Jo n 4, 331 n. 3, 6, 332 n. I, 
333 n- » 

Burnishers, 459 

Buttons, 533; w. V-shajjcd perforations, diftnbuiion, 
533 n- * 

Buttresses, 239-40, 242 

Buxton, Dr L H Dudley, “ On the Human Remains 
excavated at Kish,” in Langdun, Risk 1, 640-1, 
640 n. 2, 643 n. 2 


C'agc-like objed on seals, 363 , cf. p. 69 
Cake-moulds, 472-3 
Cal Joum. Nat. HiB., n. t 
Cambridge Ancient HtBory, 56 n i, 58 n. 2, 3, 64 n. 7, 
288 n. 5, 334 n 2, 361 n, 3, 419, 482 n. 3,7, 
549 n- • 

Cambridge HiBory of India, 41 n. 3, 109 n. 3, 110 n. i, 
4H 

Camel, 28, 660 

Campbell Thompson, pottery cones at Abu Sliahram 
478 { Chemiitry of the Ancient Assyrians, 687 n. i 
Canis famtlians, 28, 650-1; poutiatini, 651 
Capital, possibly pointed, 264; limedone, w. spiral 
volutes, 191 

Capped beads, see Beads, capped 
I Caps on figurines, 340 
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Cam«li>n, 31-2,681; beadi, 104, $44; longheads, 
520 5 decorated w. white lines, 509, 515-16, 583 ; 
same from prc-Sargonk period at Kish, 526 n. i, 
583 ; same from N.W. India. 583 n. ii 1 same 
found by Sir Aurel Stein, 583 n. la; same 
imitated, 584 

Qirt frames fr. Mohenjo-daro, 273 n. 2: 554 
Carts, model, 39, 555 
CaAing bones, 39, 556-7 
Cailing bronze, 489; copper, 507 
Catalogue its cyltnirts onesst., Musii iu Leuvrt, 374 n. 2, 
3, 8, 375 n. 2, 376 n. I, 385 n. 2, 424: stt also 
Delaporte 

Catalogues, look under Seals, Indus Script, Sign-M, 
Brahml, Sumerian, Painted Pottery, Animal 
Remains, etc. 

Cattle, humped, stt Humped cattle 
Cattle, humped and humplcss, 28-9 
Caton-Thompson, see Brunton and 
Ceirus ieoJara used for rafters, 19 
Ceilmgs carried on rafters of deodar, 19 
Cellars, 274 

Cells filled w. sun-dried brick, see also Mud-filling, 
Brick and clay filling, Foundations; 208 
Cemetery H at HarappS, 8r, 841 cemetery not yet 
found at Mohenjo^ro, 510 
Cemeteries, see Burials 
Censers, ftands for, 334 

Central Provinces, copper and bronze implements and 
weapons, 106-7 

Ceramic materials, chemical analyses of, 689 
Ceramic wares, slips, colours, clay used, 686 
Ceramics, see Pottery 
Cereals used os food, 27, 586-7 
Cerussite, 691 

Cetvus axis, 660 \ eashmerianus,€^<)r6o-, forcinus,66o\ 
cf. p. 29 

Cesspit w. objefb, 228 
Cesspits, bnck-lined, 188, 208 
Charcori, 200 

Chains of copper or bronze, 508 
Chairs, model, 560 

Chalcedonjy, 509, 511, 681-2; beads, 544 
Chalcolithic Age, relation of Indus Culture to others in, 
93-101 

Chalcolithic cultures, their similarities and differences, 

9+r5. 

Chalcolithic period, population and climate in BalQchiAfn 
and Sind, 3 

Chalcolithic sites in Sind and the Panjlb, 91-z 
Chambers numbered on Plans, look under Areas and 
find Blocb in which they are 
Chambers surrounding Great Bath, mentioned by 
number in text: 5, 138 ; 15, 139; 16, 139, 142 ; 
18,140; 19,141: 20,141; 24,139-40; 25,140 
Chanda, Rai Ba^dur Ramapnuad, on yoga attitude of 
male ftatue, 54 

Chanda, R. P., Indo-Aryan Raas, 51 n. 3, 6, 55 n, 7, 
57 n. 6, 58 n. 1, 65 n. 6, 77 n. r 
Chariot, model, fr. Anau, 39, 554-5 ; Egyptian, 555 ; 
m^el, fr. Harappl, 39, 273 n. 2; tc^, ft. &M, 
535; Syrian, 555; pidhired, fr. Ur, 554 


Chases used os flues for hot air, 26, 142-4 
Chemical analysis, see Bead, Bracelet, Ceramic materials. 
Copper and Bronze, Faience, Glazed pottery. 
Mortars, Silljlt, Sherd, Vitreous paAe 
Chert cubes as weights, 36-7, 589, 596; flake knives, 36 
Chessmen, 217 

Childe, V. Gordon, Tie Aryans, 107 n. 2, 523 n. i ; 
Brono^e Age, 316 n. 4 ; Daton of European Civili¬ 
zation, 311 n. I, 461 n. 2,489 n. 2, 514 n. 2, 
555 n. 3 ; Dannie in Pre-kiBory, 316 n. 4; Tie 
Moil Ancient Ball, 3 n. 2, 104 n. 2, 5, 495 n. 2 
China, glazed pottery in, 581 
Chinese Bird-chariots, 560-1 ; censer-ftand, 334 
Chisels, 39, 501-3 
Ciitra indica (Gray), 663 
Chrematheism, 77 

Chriirian, F. W., Tie Caroline Islands, 62 n. i 
Chronology of Indus Civilization, 102-7 

afforded by bricks, 262, 267, 269-70; by pottery 
groups, 316; by seals of Indus type fr. Elam and 
Mesopotamia, 103-4, 426; by Susa seal for Indus 
Script, 425 ; by Gratification, 9-10 
^BuddhiG Stupa and MonaGery, 122-3 ; of houses 
in HR area, 188-9; of handled cups, 311; of 
painted pottery, 333-5; of use of glaze, 579; 
of Jemdet Nasr tablets, 453 ; of Indus Script, 427 
Chute, vertical, built in wall, 208 
Cinerary urns, 229 
Cinnabar, 691 

City walls possibly demolished by brick-robbers, 282 
Clay used for pottery, stt also PaGe, Pottery types 
mentioned by letter; w. various admixtures, 289 
Clay used for bricks and pottery, 266 
Qcmens on weasel, 71 n. 2 

Climate and rainfall of Mohenjo-daro in ancient and 
modem times, 2 ; of ancient Sind and Babylonia, 
265-6 

Climatic changes in Afrasian dry zone, 3, 4; in 
BaluchiGln, 2-5 ; in Sind, 2-5 
Qodd, E., Animism, 66 n. 4 
Clothing shown on figurines, 338, 342, 344 
Coggin-Brown, J., Cat. of PrekiB. Antij. in Indian 
Museum, 92 n. 4 

Corns found in Stflpa and MonaGery area, 122-3, 
127-30; manufaGure of, 129; of Vosudeva, 120; 
illuGrated m Plate CLXlll, 129-30 
Colours of slips, 319-20 
Column, round, reason for absence of, 263-4 
Columns in pillared hall in L area, 160-1 
Comb motif, possible appearance on seals, 377; and 
Gep motifs ir. various sites, 105 
*'ComlMd-slip ware,” 578, 692 
Combs, 532 

Commerce, probable, between Indus Vafley and Persia 
and Mesopotamia, 103-5 ^ 

Commercial intercourse dependent on great riven in 
Chalcolithic A^ 93-4 

Congreve, H., Madras Jooam. Lit, and Sci., $4^ n. i 
Cones on each side of foce in Gatuette^ 339 
Cones with pmnted and rounded tops, mateiialt and 
markings, 477-8 
Conical Goiies, 476-9 
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Cook, A. B., 60 n. 3, 62 n. i, 70 n. 1 
Coonuuaswamy, Dr. A. K., Takshui, 65 n. 3, 77 r. i 
Copper, where found, and possible source of that used, 

30, 676; mines, 483: earlieft and moft useful 
meul, 481 

technique : cafUng, 507 ; copper-smith’s blow-pipe, 
198 

arttfaSs ; general use of copper for, 30, 38-9; axes, | 
229; bowl w. jewellery, 520-2; buttons, 198; ' 

wire chain, 211 ; coins, f.v. ; implements in jar, | 
490; seals, 220; Aatuette of elephant, 210; i 
teblets classihed and described, 398-401 ; vase, 194 i 
Copper and bronze, blade-axes, 493-7; chemical I 
analysis, 484-8 (fr. BalQchiflln, 488) ; utensils i 
and implements, 481-508; vessels, 488-93; | 
weapons fr. Gangetic basin and Central Provinces, j 
no light on chronology from, 106-7 i weapons . 
and implements cfd. w. Mesopotamian and Egyptian | 
examples, 105-6 ; 

Coral, 666 j 

Corbelled arches, 16, 276-7 ; in Indus Valley and i 
Sumer, 263 ; drains, 24, 279; passage in Great | 
Bath, 133 

Cord decoration on pottery, 291 I 

Corfus luscriptionum ladtcarum, 426 n. 2 
Corridors in pillared hall, 23; in L Area, i to 9 j 

Cotton as dress material, 33; fabric adhering to silver 
vase, and Mr. Turner’s report, ibid., 194, 585-6 , 
variety used in ancient Sind, 33 j 

Countries, look under their names, and Diilribuuons; i 
countries fr. which meals and minerals come, < 
674-85 : 

Courtyards, 144, 159-60, 173, 244; of Mesopoumia 1 

and Sind cfd., 265 

Cousens, Antijuituf of Sind, 5ni,a,5r6n.3 ; 

Cow, apparently not sacred, iii, 355 I 

Cow goddess wonhip possibly fused w. that of Mother ! 

Goddess, 339-40 j 

Cranial capacity of 11 skulls, 637 ; of 3 skulls cfd. w. | 
those of other peoples, 640 j 

Cremation, see Burials, Pojf-cremauon; probably usual 1 
method in Indus period, 89; pyres probable, 224 I 
Crean sign similar to Indus sign, 420 i 

Crete, see also Diflribution, Evans; drain-pipes cfd, 
280 n. I; feicnce known by E.M. II, 580 j 

Crocidura btdtama, Pachyura iioliezkana, 652 j 

Crocodile, see Gharial; head in shell-work, 200; 1 

models of, 348; on seals, 388; as vehicle of \ 
Ganges, 73 I 

Crooke, Reliiion and Folk-lore of Northern India, 51 n. 8, j 
52 n. I, 2, 59 n. 4, 63 n. 2-4, 64 n. 5, 65 n. 2,6, 

66 n. I, 71 n-1. 7» n. 1-3,5.6, 73 n. 2,4, 74 i 
n- 3~5» 76 n. 2 ; ERE., 59 n. i 
Cry^, 51a, 678 I 

Ctesias, 382, 389, n. 2 | 

Cult objeds, possible use of human and animal figurines 
as, 549; probable use of ringftones as, 22 ; cult ! 
itones, t^ee types at Mohenjo-^ro and HarappI, 63 | 

Cuneiform inscriprion on Indus seal, 406; on Indus j 
seal at Ur, reading, 413 I 

Cunningbam, Sir A., on Indian pidographic writing, | 

426; on derivation of BtShml fr. pidure signs, { 


41; ArcktroL Reports, 370 n. 2 ; Coins of the 
Indo-Seythians, 128 n. j ; Later Indo-Scythians, 
128 n. 2 

Cylinder seal found at Mohenjo-daro, 425 n. i ; of 
Indus type found at Susa, 424 
Cylinder seals, 371, 381 n. 3 

Cylindrical obje^ of pottery, 479 ; ware, type Z, 309 
Cyprtra araStca, Linn., 665 , ocellata, Linn , 665 


Dado, 241 

Daggers, see Knives and 
Daily Ttlegraph, 60 n. 4 

Dakshinantirtl or Togadakshinam&rti, manifedation of 

Siva, 55 

Dalhergsa ssssoo, used for rafters, 19 
Damenta hamtltons Gray, 663 
Dams, or gabr-iands, in Southern Baliichiftin, j 
Dares, 587 : seeds found in VS area, 115 
Dating, set Chronology 

Datum level for DK area, 233 n i ; for L area, 15a ; 
for SD area, 135 n i 

DD 1-4, spots where deep digging was underaken in 
VS area, 214 

Deadman Lane, HR Area, 178-9 

Decimal, set Binary and decimal ratios of wcighu 

Decoration of buildings, apparent absence of, 15, 262, 

*83 

of person, see Dress, Clothing, Personal Ornament, etc. 
of Pottery, see also Incited ware. Painted ware, Pottery 
types mentioned by letter. Pottery decorated. 
Designs, Borders, etc. 

in general, 37-8 , by cord, 291 , monochrome or 
polychrome, catalogued, 336-7 
of Ratuette of dancing girl, 209-10 
Deep digging, see DD 1-4 
Deer, 659-60 

Deer-throne of god on seal fr. Mohenjo-daro, 55 
Deg, in poA-cremation burial at Harappa, 87 
D^graissana, 289, 315 
dc la Fdyc, Col. Allotte, 424 

Delaportc, Louis, Mesopotamia, 54 n. 3, 64 n. 7 ; see 
also Catalogue des rylin^es onentaux, Musft 
du Louvre 

Del en Perse, see Mlm. DU. en Perse 
De Morgan, PrehtSoric Man, 50 n 2, 385 n. 2 
De Morgan, La Prdhiffoire Orientale, 374 n. 6, 460 
n.2, 557 n.3 

Dennty of beads, formula for finding, 535 
Designs on painted pottery, see also Borders; animal, 
322-4 i chequers, 327; comb, 328; fluting, 
329; geometnc, 325-7 1 hide motif, 327 ; plant, 
324-5: scrabble marks, 329; 300,329; unusual, 
328; V motif, 328; vetsd motif, 328 
on seals, see Seals 

of written charaiScrs affefled by material, 407 
Deisication, period of, in BalQchiAan and Sind, 3 
Determination of beads, 534-48 
Determinatives in Indus &ript, 430-1 
Dhoma, B. L., excavation at Stupa and MonaAery, 
12, 113 
Dice, 551-2 
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Diffusion of craft of faience, 580-1 ; cf. Diffribntion, 
geographical 

Dikshit, K. N , work on DK Area, 11, la, 14, 133 
Dishes, type U, 306 

Diftribution, geographical, /ock aho untUr Egypt, 
Mesopotamia, etc., end under names of objeds not 
mentioned below i of Animal file motif, 398; 
of beads, materials for, 541-8; of Bird-chariots, 
560-1 ; of buttons w. V-shaped perforations, 
533 n. z ; of camelian beads decorat^ w. white 
lines, 516; of handled cups, 310-ti ; of designs 
on painted pottery, 322, 324-335; of green 
felspar, 525 ; of glass, 582-3 ; of Grey ware, 
311 ; of Knobbed ware, 315-16; of models of 
humped bull, 347 ; of humped cattle, 658; of 
images of Mother Goddess, 339-40; of Offering- 
ffands, 295-6; of pottery cones, 478 ; of shell- 
mlay designs, 566-70 ; of sling-balls, 466-7 ; of 
svahika design, 374 

Djokha or Yokha (q.v.), description and pi6lograph of 
seal fr., 425-6 

DK Area: Sc6fion A, Block i, 233; 2, 23J-4; 3, 
*35 i 4. *35 

Seftion B, Block i, 136; 2, 236-8; 3, 238-40; 
4, 240-1 

Seftion C, Block i, 242; 2, 242-3; 3, 243-4; 
4. *44-5: 5. *45 i 6, 7, 246; 8, 246-7; 9, 
247; TO, 248-9; II, 249-50; 12-16, 250 

Seftion E, 251-3 

Dog, 28, 73-4, 650-2; models of, 348, 352 
Dome^hcated animals, Me Animals dorae^cated 
Doorless chambers, 274 ; compartment, 245 
Door-socket of hard black ftone, 154; sockets, 171, 274 
Doorways, 16, 164, 167-8; 171-a, 243, 274-5; 
dimensions, 274-5 S toofing of, 275 ; of interior 
rooms opening on courtyard, 209; at entrance of 
Great Bath, 137 

Double-axe shaped ftonc for turning interiors of circular 
dishes, 226 
Dove, model, 350 

Drain, 163 ; in SeAion D, Area L, 168-9 
Drainage syiftem of Mohenjo-daro, 278-82 ; purpose 
of, 281-2 ; of houses, 18, 19, 21; in DK Area, 
237, 240-45, 249-51 ; especially elaborate in 
Se^on C of same, 244-5 • Gratt Bath, 24, 
131-4; of buildings surrounding Great Bath, 
137-9, 141-50; of Areets surrounding Great Bath, 
146,149; of HR Area, 179-80, 18a, 196, 201-2, 
207-9, 211 ; of houses in L Area, 153 ; in StOpa 
Area, 123-6; in VS Area, ar6, ai8 
Drain-covers, 278 
Dram-pipes of pottery, 180, 280 
Drains, 16; their possible uses at Mohenjo-daro, 2 ; 
curved, 279; in houses, 280; in FirA Street, HR 
Area, 187-8 

Dravidian, see nlso pre-Aryan; type, 109-10; and 
Sumerian, 109 

Dress, see also Qothing; 32-5; on pottery figurines, 
338-9; on figurines of Mother Goddess, 49-501 
of mole god, 52; w. trefoil pattern oU male 
Aatue, 54; as represented on Aatuaiy, 562-3; 
of Aatue, 356-8 


Drill, Aonc, similar to one fr. Egypt, 459; tubular, for 
boring Aonc vessels, etc., 46, 367 
Drinking place, 205 
Drum of StOpa, 115 

DuetA, “Animal l^mains from the Excavations at 
.^u,” in Esefloratiens in TurkeSan, 649, 651 n. i, 

653. 655. 657 

DuAbins, 16, 179, 181 

Dwelling houses, 17-22 ; see also Houses 

Dyeing, troughs possibly used for, 197 


Eabani or Enkidu, possible Sumerian parallel to half- 
bovine creature on seals, 67 ; companion to Gilga- 
mesh, 76; on seals, 356-7, 389 
Earrings, 194-5, 344, 505, 519, 528; Auds, 528 
Earthenware, see Pottery 
Eiuma spiraSa, Lamarck, 665 

Egypt, see also DiAribution, Petrie, Ancient Egypt, 
Lucas ; barley fr. pre-DynaAk graves, 27 ; bricks, 
sun-dried, as evidence of climate in Chxlcolithic 
Age, 5 ; chariots, fr. 555; chisels fr., 502 ; copper 
and bronze in, 482 ; dninage-syAem cfd., 282 ; 
faience fr., 576-7; funerary objeAs cfd., 550; 
glaze probably invented in, 579-80; hieroglyphs 
cfd. w. Indus Script, 424; mace-heads cfd., ^60 ; 
orientation of buildings in, 263 ; sacred or “ ntme 
animals, 69, 384^5 ; saws cfd., 39; sledge w. 
rollers in tomb scene, 555 

Elam, see also Proto-Elamitic, Persia, DiAribution, Susa, 
Mkm. Dll. en Perse-, relations w. Indus Culture, 
102-6; faience in, 579-80; designs on pointed 
pottery fr., 3 3 *-4: barrel-shaped weights, 37 
EleArum, 30, 509, 522, 524 

Elephant, Indian, 72, 653 ,* copper Axtuette of, aio; on 
seals, 388; models of, 348, 351 ; as vehicle of 
Earth goddess, 72 

Eneyc, Brit., 69 n. i, 268 n. i, 288 n. 3, 581 n. 10 
Engravings of animals, 71 
Enkidu, see Eabani 
Ejnus cabalitss, 28, 653-4 

ERE., 49 n. 1,3, 50, n. i, 53 n. 5, 55 n. i, 56 n. i, 
58 n. I, 3, 59 n. I, 3, 62 n. 1-3, 64 n. 3, 65 n. 4, 
66 n. 4, 5, 69 n. 3, 72 n. 4, 8 
Erosion of site of Mohenjo-daro, i, 8 
Ethnic tjT>es, see Racial tj^ 

Euphemum in naming deity, 56 
Europe, biTd<hariots fr., 560-1; faience in, 580 
Evans, Sir Arthur, Palace Mittos at Kmssas, 49 n. 5, 
50 n. 6,650. i,7on. i.iBon. 1,2880. 2,2950. 5, 
296 n. 5, 300 n. I, 316 n. i, 374 n. i, 3920. i, 

398 n. 2, 467 n. 2, 508 n. 2, 514 n. 2, 517 n. i, 

527 n. a, 530 n. i, 549 n. i, 555 n. 5, 566 n. 3, 

567 n. 7, 9, 568 n. 3, 580 n. 3, 4, 582 n. 4, 583 

n. 7; Mye. Tree astd Pillar Colt, 70 n. i 
Evans, Sir John, Gnl. Mag., 92 n. 4 » 

Excavator’s ntunbets, tee Obje&, Seals, mentioned by 
number in text 
Extent of rite and city, i, 9 
Esrastut, 33, 49 

Eyebr^: 358, treatment in figurines, 344-5 
E^es, inla^ on Aatues, 358-9, 3611 tepresentitiaa of, 
340, 342-3, 349-56 
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Fuence, common to all levels, $79-80: chemical I 
analTsis of, use, $7 $-6 ; of quartz or Aeatite i 
used, 686-7 • coloun, 606 ; glaze, 687-8 ; early j 
hiftory of same, $79-81; use for ornaments and ! 
artefadb, 32: amulets or gamesmen, $$8-9; i 
animals, 346-53 ; handles, 472 j Inlay and objeds 
of faience, $70-4; objeds moulded on sand cores, 
687; buttons, $33: beads, segmented, $14; ' 

sealings, 229, 394-6; squirrel, ao$ : squirrels and j 
hare, 221 ; vessels, 37, 363-7 ; veaseb mentioned 
by number in text, loot under Objeds 
Famell, L. R., Grettt oudBnSy/on, $0 n. 2, $i n 10, ii, 

61 n. 2, 66 n. 7, 74 n. 6 ! 

Fnscie/aria tntpeziua, Linn, 66$ 

Fauna of British Indta, set Blanford, Boulenger, Predon 
Favia sfeciosa, 666 : 

Features, represented on figurines, 340-1 ; on datuary, i 

3S7-9. 361-a , ' 

P'eeding^p, possible use of objed as, 367 | 

Felspar, green, 523, 545-6didribution of, $25, 678 j 
Female Iwad in grey limedone, 357-8 j 

Fenedrated walls on Great Bath site, 135-6 
Fergusson and Burgess, Cave TemfUs of India, 23 n. 7 
Fertility of Sind, ancient and mo^m, i, 6 
Ficus re/igiosa, see Pipal-tree 

Figurines, of animals, see Animals, r.e,; decorated w. ; 
jewellery, $09; human, 338-46, $49-50; method ! 
of manu&durc, 341, 349: mentioned by number ! 
in text, tee Objeds; of Motlier Goddess, 49-50, j 
339-40: of same and of humped bulls fr. I 
B^fichidln, 101 1 

Fillets, tee Gold; of gold or silver, 509, 527-8; on 
datuary, 357-9! on terra-cotta head, 225 ' 

Finger rings, 34, 504-5, 520, 528 ! 

Fireplaces, 16, 276; possible use of square brick troughs 

«. 19s 

Firing of pottery, 289, 686, 692 ; of dcatite, 379, 688 ; 

Fird Street, HR Area, 187-8 j 

Fishes, 664,670, 673 ; as food, 27 ; on seals, 387, 392 ; | 

on sealings, 394-5 ; in ivory, 557 | 

Fish-hooks, 501 I 

Fish-shaped pieces of ivoiy, 5 $7 
Flared mouths, jars w., tj^ S, 304-5 
Fleet, Indian An/if nary, 431 n. i, 494 n. i 
Flesh-rubben, 467-8 | 

Fleure, tee Peake and | 

Flint implementB, 27, 458-9; types fr. different sites 
in ^d, 92-3 j 

Floods, effed on site, i: danger fr. in antiquity, 6, 7; 
precautions againd, 19, 21, r9o, 265: to be j 
considered m chronology, 102-3 
Floors of burnt brick reding on burnt clay nodules, 189; I 
variedes of, 16, 272-3 j 

Floral patterns on polychrome pottery, 222 1 

Flues for didriboting hot air, 26, 142-3 j 

Fluted pottery, type Y, 309 

Food, animato us^ for, see Animals s.v. ; fish, 27; 

plant, 27, tee also Fruit: repdlet, 27 
Foot-whed, su Pottery 

Foote, R. Bruce, IteMan PrtkiSerie and Prvto-iifforic 
Asttifuities, 95 n. > 

Forbes, A. K., Rer Mala. 62 n. 3 


Forttficattons of city, 9, 282 

Foundations of buildings, 16 ; of building probably of 
sacred charader, 204; built in sedions in 
oraaroental manner, 240 ; of house laid on debris 
of older drudure, 203 ; reding on bnck-kiln 
refuse, 239 

Fowls, 323, 392, 662, 669 
Francis, A., 13 

Frankfort, Ssndtet tn Early Pottery of the Near EaS. 

326 n. 2. 328 n. 2, 374 n 2, 583 n 4 
Fruit used as food, 27, 587 
P'uneral vessels, 85-9; see Burul urns 
Funerary objeds, possible use of clay figures as, 550-1 
Furness, W. H., The Island of Stone Money, 62 n. i 


Gahr-bands, tee Dams 

Gadd, C. J, tee Smith and 

Galena, 524, 691 

Gallery in area L, sedion D, ryt 

Callus sp. (?), 662 

Games, 39; possible use of clay cones in, 4781 of 
miniature phallic emblems in, 61 i and Toys, 
549-61 ; gamesman or amulet, 571 n. t , games¬ 
men, 557-9 

Gangetic basin, copper and bronze implements and 
weapons, to6-7 

Garland and Banniiter, Ancient Egyptian Metallurgy, 
485 n. 2, 489 n. I 
Garlands on bulls, 347, 367, 386 
Gadropoda, 665-6 
Gaviahs gaugettcut, 662 
Gazetteer of Bombay Province, 62 n. 2 
Gax/tuer of the Province of Smd, 7 n. t, 35 n 2, 75 n. i 
Geographical didribution, see Didribution 
Geolo^cal Survey of India, 268 
Geology of India, 543 n. i 

Geometric designs, tee Designs on painted pottery; on 
shell-inlay, 195 

Gentlemen’s Magazine, 674 n. i 

Ghara type of um in Buddiud Monadery, t2r 

Gfaarill or ghariyBl, 27, 73, 562, 670 ; models of, 352 ; 

on seals, 388, 394-5 
Gilgamesh, 76, 389 

Glats, euiiy hidory, 579-81 ; not found at Mohenjo- 
^ro or HarappI, 582 ; didribution of early, $82-3 
Glaze, use of term, 578 n. r ; faience, 687-8 ; painted, 
$77 ; on dcatite objeds, 688 
Glazed ware, 38, 366, 581-2; chemical analysis of, 
577—8 ; microscopic examination of hardness, 692 ; 
fr. which slip and glaze had been partially removed 
by comb-like indrument before firing, 578 
Glazebrook, R., DiSionary of Applied Physics, 535 n. r 
Glauconite, 32, 685 
Glotz, Aegean Civilization, 499 n. 3 
Goat, 73-4: on leals, 39a ; on seal impressions, 393, 
3^; on copper ublets, 399; on pottery, 322 
GoU^ w. poin^ bases in early Indus culture, 37 ; 
in ruins of Buddhid Monad^, t lO-i ; type R, 
304 

God, male, tee Male god 

Gold, 29-30: where found, 29,674-5 • prob*We source 
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of that used, 675 ; beads, 523 ; manu&dure of 
tame, $23; physical properties of Mme aad 
comparisort w. those fr. other places, $43 ; bracelet, 
522; cap, conical, 519; nifeti, 527-8; tame, 
resembling those of Ur, 194; jewellery, 509, 
517-24: netting needles, 521: ftuds, 521 
Goldsmith’s “hoard”, 522; weighing scales, 205; 
work, 30, 194 

Gowland, “ Metals in Antiquity,” JRAI., 483 n. 2 
GrSmadevatas, village goddesses in India, 51 
Gratings, 275 

Grave-fumiture . ornaments on skeletons at Mohenjo- 
daro, 79} absence of usual furniture w. complete 
burials at Mohenjo-daro, 80-1 ; of complete 
burials at HarappS, 81 ; w. fraftional burials at 
Mohenjo-daro, 82-4; in poA-cremadon burials, 
86-9; in burials in BaluchdlXn, 81-2 
Great Bath, 24-6; 131-7; dimensions, 131; levels 
of Bath and drains, 134-5 ; method of filling, 
142 ; use of, 142 ; buildings surrounding, 137-50 
Green earth, 321, 685, 689 

Grey ware, 99, 319; group AD, 311-12; of pafte 
similar to that fr. Kish, 289 
Grinders for hollowing out flone vessels, 369 
Grotesque ftatue, 360 

Guha, Dr. B. S., see a/se Sewell and; cm skulls fr. 
HarappI, 108 

Gulati, A. N., and Turner, A, J., J Note ass tie Early 
History of Cattoss, 33 n. 3, 585-6 
Gungeria, axes cfd., 330 

Gupta Age, terra<otta relief depifdng Mother Goddess, 

52 

Gutten, 277-8 

Gypsum, 679; chemical analysis, 269; mortar, 15, 25, 
180, 263 n. I i plaiSler, 197, 263, 278 


Hmmatite, 680 

Hafting, of knives and daggers, 500; of lances and 
spean, 498: of maces, 461 
Haig, M. R., The Indus Delta Country, 73 n. 3 ; JEdS., 
73 n. 3 

Hair, method of dressing, 33-4; as shown on ftatues 
and figurines, 177-8, 310, 213, 343-4, 357-9, 362 
Hair-pins, 359, 531-2 
HakrI, tee Mihrln 
Hall, set Pillared Hall in L Area 
Hall, H. R., The Civilization of Greece sn tie Bronze 
Age, 51 n. 6, 388 n. 2, 375 n. 3, 419, 555 n. 5, 
582 n. 3, 583 n. 3 

Hall, H. R., and Woolley, C. L., ArVbati, 104 n. 2, 
109 n. I, 482 n. 3, 489 n. i, 573 n. i, 579 “• S i 
Ur Excavatiosst, 338 n. 1, 340 n. i, 361 n. I, 5-7, 
478 n. I, 482 n. 3 

Hallftatt and Koban, buttons w. loop inside, 523 
Hamid, Dr. M. A., chemical analyses: of b«d, 514; 
ceramics, mortars, 689; fiueiKe, 576-7; siUjtt, 
588, 690; sherd, 316; silver, 524; 00 colonrof 
grey ware, 311 n. 2 

Hanttttim, in DK Area, 236-7; attached to Great 
Bath, 26 

Hattibuck tier Mintralogie, 543 


Handcock, Archteology of the Holy Land, 583 n. 6 
Handled cups, type AC, 310-11 
Handles, 473 
Hand-wheel, see Pottery 

Hansen, Soren, On PoBkstmosss Deformation of Fossil 
Skulls, 637 n. 4 

Harappft, burials: complete, 81; fradional, 84-5; 
poA-cremation, 87; skeletal material fr., 108; 
mode] carts fr., 555; clay fig. of woman grinding 
com, 308 n. 2; copper maces fr., 36; seal w. 
two beaib, 70; sealing showing “unicorn” w. 
two horns, 68 ; sealing depi^g sacred trees, 65 ; 
sealing depicting Earth or Mo^er Goddess, 52; 
seals quoted by number, 410-11, 416-17,419-20 ; 
cf. Pis. CXIX-CXXIX i inscriptions older than 
those fr. Mohenjo-daro, 418; Aone ftatuettes 
fr., 45-7 

Hare on copper tablets, 349; in faience, 221 ; model 
of, 351 

Hargreaves, H., work in HR Area, 187; on burials 
at Mohenjo-daro, 79; on burials at Nil, 80-2; 
Excavations in BalQchiAin, 82 n. 3, 85 n. 2, 
96 n. 2, cap. xii 

Harrison, Pott and Pans, 581 n. 8, ii 
Hatching, decoration, 324, 326, 375 
Head-dress, 33 ; of figurines, 338 
Heads, shapes shown in Aatues, 362 
Heaters, type AF, 313 
Heavy-bawd ware, type P, 304 
Heliotrope beads, 544 

Hemmy, A. S., on weights, used at Mohenjo-daro, 
37, cap. xxix 

Herodotus, on clothing of Egyptians and Indians, 33 n. i 
HerfeSles auropunSatus, 650 
Herzfeld, E. Ausgrakungen von Samarra, 374 n. 5 
Heuzey, L., Dicouvertes en Chaldie, $76 n. I, 424 
Hewitt in JRAS., 66 n. i 
Hide motif, see Designs on painted pottery 
Hilzheimer, Die fFildrinder im alien Mesopotamien, 453 
Hiftory of excavations at Mohenjo-daro, 11-14 
Hogarth, D. G., ERE,, 58 n. i 
Hooper, David, Analysis of silljlt, 588 
Hopkins, Tie Religions of IsseBa, 48 n. z, 51 n. 6, 53 n. 3, 
54 n. I, 2,7, 55 n- 5- 5^ n. a, 57 n. 6, 66 n. 3, 
69 D. 4, 78 n. I 
Hornblende pendants, 526-7 
Homblower, G. D., 347 n. 8 
Homed male figure, 233, 341; on seals, 389. 

Homell, James, in Memoirt of the Asiatic Society of 
Bengal, 563; Marine Zoodegy of Okkesmandal, 
666 n. I, 670 n. 3 

Homs, on head of mate god, 53, 54, 55, 341; as 
symbol of divinity, 67 ; on seals, 389 
Horse, 28, 653-4 

Hot-air baths, 26, 143 * 

Household implements asid ateosils, 36-9, 456-80, 
488-93 

Houses, tee alto Dwelling Houses, and look nssdtr Area, 
sedion, block, after nfertacu to plan 
Houses in HR atea desexibadt SuBHoa A, MX. 
176-84; Vni abo 17-40, 182-3, *63, 280; 
Seftion B, I-LXVI, 188-213 { X also C84-A 
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Homes m VS Area described . 1-XXXVlI, 21 c-32 ; 
XIII also 20-2Z 

Houses in or near which bodies were found, 79—81 ; 
fra&'onal burials, 82-4; po^-cremation burials, 

86—7 

Cfd. as to size w. Babylonian, 241 ; as to alignment 
and orientation w. Egyptian and Babylonian, 263; 
no light on chronology fr., to6 
HR Area, extent of excavations in 1926-7, 187 
Sc&on A, Block i, 177-9; i79->84 

Sedion B, Block i, 188-9; >> 184-6, 189-99; 
3, 199-201 ; 4, 20t-2 ; 5, 202-6; 6, 206; 
7, 20^10; 8, 210-12; 9, 213 
Human figures, 338-46; in baked clay, 549-50, w. 
bow on ivory plaque, 562-3 ; on seals and scalings 
and copper tablets, 389, 392, 393, 395, 398, 400 
Human remains, ue a/ie Skeletons, Skulls, etc.; 599-^48 
Human sacrifice, Sacrifice 

Human Aatues and statuettes, see also Statuettes ; 44-7, 
3 56-60 ; ilatuette of male seated in Indian lashion, 
208 

Human-headed animal on seal, 197 ; monfter on seal, 226 
Humped bulls, figurines fr. BaluchiASn, loi 
Humped cattle, 27- 8, 70, 654-8, 669, on seals, 
386-7; pottery figures, 347, 354; not on painted 
pottery from Mohenjo^aro, 324 
Humpless bull, 70, 228 

Huntington, Ellsworth, Civilizasion andClimase, 302, 

6 n. I 

Hybrid wares, see Polychrome banded ware, Mehi ware 
Hypocaufts, 26, 143, 236-7 


Ibex, see Deer-throne; on pottery, 322 
Ibn Batuta’s journey through Smd, 73 
Iconic and aniconic worship, 56, 58-61 
Ideographic nature of signs, 420-1 
IlluHrated London News, 347 n. 7, 356 n, 2; of 4th 
Od., 1924, additions or alterations for Sign 
Manual there published, 407-8; 424, 426, 

467 n. 1,3. 556 "■ U 567 n.4 
Immigration, possible influence on mode of burial, 90 
Imperial Gazetteer of India, 4 n. i 
Implements, see Agricultural, Chert, Copper and bronze, 
Flint, Household implements and utensils 
Incense-bumerB, 69, 293, 490-r 
Incised decoration on ^ne boxes, 369; ware, 38, 291 
Indexes of Mohenjo-daro skulls, 646 ; of four Mohenjo- 
daro groups cfd., 647 ; of three skulls cfd, w. other 
peoples, 641; of six skulls cfd. w. other peoples, 
643; see also Auditory Meatus Position 
India, use of copper in, 482-3 ; hiftory of painted pottery 
in. 334-5 

Indian Antiquary, see Fleet 
Indian Bird-charts, 560-1 
Indian Museum, C^cutta, Catalog, 293 n. r 
InJbplanosriis exnilnt (Deshayes), 666 
Indus QUturc, authors of, 107-1 a; cfd., w. Vodic, 
no-12; dififttsiem in Sind and Panjlb, 93 ; exiftwt 
be£»c and after Mohenjo-daro, 103 ; uniformity 
oC 91? remains in Stflpa area, 123-30; rekdon 
to other cultures in Chalcolithic Age, 93-101; 


evidence for eaftward extension, 95-6; for weA- 
ward, 96-101; resemblance to certain cultures 
of Elam and MesopoUmia, 102 ; relations w. 
same, 103-6; features of, absent fr. Nal, 100 
Indus Period, cremation usual, 89-90 
Indus Mver and MihrSn, relation to fertility of Sind, 5-7 
Indus Script, 39-42 ; Sign List on, 434-52 ; see also Sign 
Manual, Smith and Gadd ; accents in, 428-30; 
chronology for, 432 ; determinatives in, 430-1 ; 
diredion of writing, 427 ; material tor ftudy of, 
424; similarides w. other pidtographic scripts, 427 ; 
relation to Brahml script, 423, table of BrahmS 
charafters derived fr, 433; cfd w. Egyptian 
hieroglyphs, 424; w ^nskrit, 431-2; w. 
Sumerun, 423, 454 
Indus ware, 97 

Inlaid bead, 5171 pottery, 366 

Inlay, see Shell, Faience, 558 ; bronze cells for, 584-5 ; 

decoration of handles, 472 ; w. vitreous paflc, 575-6 
Inscribed pottery, see Pottery, inscribed 
Inscription analyzed, 419-20, on seal depiding god, 
52 ; goddess, 52 

Inscriptions, see also Seals; 40,42 , order determined by 
impression, not by seal, 409-11 ; on seals, possible 
meanmg of, 381; probably names and titles, 412 ; 
on StOpa plinth, 116 

Inundation, see Floods, oi Indus and fertility of Sind, 

6 , 7 

Irrigation, possible use of certain jars for, 318 
Ivory used for ornaments and artefaifts, 32, 38 ; cylinders 
possibly seals, 563 ; objefts, 562-3 ; pin, 196; 
plaque w. human figure and bow, 562-3 


Jade, 32, 512 : beads, 519 ; physical properties of same 
and cfh. w specimens fr other places, 541-2 
Jadeite, 32, 34, 683-4 
JAOS., 69 n. 4, 109 n 2 

Jar covers, type X, 308 ; handle, 506; ftands, type 
AE, 312 ; ftanda, 368 
Jars w. pedeftal bases, type D, 299-300 
JASB., 4 n. I, 92 n. 4, 588 n. i 
Jasper, 32, 681-2 ; beads, 537-4>. 545 
Ja^ow, Civilization of BaSyIonia and Assyria, 517 n. i 
Jemdet Nasr, jar cover fr., 105, 308; pifitographic 
script cfd. w. Indus, 453-5; wheat fr., 587 
Jeweller’s “hoard" w. broken metal, 520 
Jewellery, see Personal Ornaments, found in copper 
vessel, 253; in silver vessel, 250, 493, 519-20; 
represent on figurines and fUtnary, 339, 346, 
357 ; worn by both sexes, 509 
Jhukar, Chalcolithic site on Weftern Nlra, 6 
Jonm. of Bihar and Orissa Research Society, 281 n. 3 
Joum. Egypt. Arch., 338 n. i, 339 n. a, 346 n. 1, 
347 n.8, 352 n. I, 392 n. 2, 523 n. 6, 555 n. 8 
JRAL, 49, n. 2, 82 n. 2, 587 n. 3 
JRAS.,6 (>ti. i,73n. 3,424,5160. 1, 5260. 1,5830. 9 
Judges, XX, 16, 467 n. 4 


Kill, similarity to certain figures fr. BalOchiftln, 50 
Kamaydalu- shaped vase, 2x8 
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KaMHakts, Sumerian drcM, j j, 342 
Keith, Sir Arthur, on ikeletal renuin* fir. A! ‘Ubaid 
and Ur, 109, 639 n. 2, 641-2 : Antifuity of Man, 
610 n. I, 639 n. 6; Htpari en two Human Crania 
of Considerable but Uncertain Antifuity, 607 n. 3, 
639 n. I, 3 ; Human Skulls fr. Ancient Cemeteries 
in the Tarim Batin, 613 n. i, 614 n. i, 626 n. i, 
643 n. r, 648 n. r 

Keith, see Macdonnell and ; ERE., 33 n. 3,6 ; Religion 
and Philosophy of the l^eda, 56 n. 4 
Kharo^hl, see Bnhml and Kharoiihl inscription 
Kiln, pottery, 193; not used in modem Sind, 289; 

-refuse, dump for, 174 
Kilt like kaunakts, 342 

King, L. W., HiSlory of Sumer and Acead, 220 n. i, 
347 n. 3, 4. 387 n.2, 482 n. 3 
Kish, camelian beads decorated w. white lines fr., 104, 
583; chariots, toy, 555; “combed slip ware,” 
378; rosetted decoration similar to that on VS 
2662, 291 : faience whorl on copper shaft, 470; 
Indus seals fr., 103-4; Indus seal w. description 
and piftographs fr., 426; jar similar to type Y, 
309 n. I ; jar handles, representation of eyes on, 
340; Offering dishes and flands, 83-3, 292; 
pidographic ftone ublet fr., 433-4; s^ showing 
man in tree, 388 j shell objctSbi cfd., 475; sledge 
shown on pi&ographic tablet, 353 ; walls demolished 
by brick-robbers, 282; ware, pre-Sargonic, of 
paAe similar to that fr. Mohenjo-daro, 289 
Kitchen, probable use of room as, 223 
Knives and daggers, 499-300; chert flake, 36; handles 
of, 4721 rarity of bronze or copper, 39 
Knobbed ware, type AH, 313-6 j 

Knuckle-bones, absence of, 333 

Kohl-Aicks, possible use of metal rods as, 304 ' 

Koldewey, Excavations at Babylon, 263 n. 2, 3, 273 n. i, 
*75 n. 3. 279 "• >. 583 *»• S 
Kushtn beads, 317; period, glazed pottery in, 381; 
pottery, 317; pottery designs, 335 

L Area, 131-75; Seftion A, 152-7, Blocb 6-8; 

B, 137-9, Blocks 9-11 

C, 139-168, Blocks 4, 3, II (11 onpp. 139,168) 

D, 168-73, Blocb 1-3 
Labris, clay, on goods, 410, 412 
Ladles, 471 

Lagtsh, ter Telloh 

Lamtllident marginalit (Lamarck), 664 
Lanre-heads, tee Spear and 
Land of the FiPt Riven, 389 n. 9 
Langdon, Prof. S, H., Kith, I, 109 n. a, 361 n. 3, 
363 n. 3, 434, 333 n. 7; derivation of etrty 
Bifhml fr. Indus Script, 41; relation of lemdet 
Nasr to Indus Script, 41 n. t; bone cylinder seal 
fr. Susa II, X04; presence of horse in Mesopotamia, 

28 ; Earth Mother at Nippur, 30 n. a; cap. xtiii 
Language of Inscriptions, 4a 
L’Anth^tgie, 48a n. i 

Lapis lazuli, where found, probable source of that used, 

32, 677 { rare at Mohenjo-daro, common at Nil, 

3a3: beads, physical prc^ierties of, and efia. w. 
specimens fr. other pkoes, s+a-j 


Latrines, 207, 281 

Lattices, 463; lattice-work in alabaAer, zi, 219 
Laufer, B., on Bird-chariots, 360 
Layard, Monuments of Nineveh, 70 n. i 
Le*d, 30, 3241 where found, possible source of that 
used, 30, 676-7 : mined for silver associated w. it, 
324: and silver deposits, 673; proportion in 
bronzes, 486 

Leather cases perhaps copied in pottery, 334 
Leather-cutter’s Aone, possible use of objeA as, 167 
Ledge-necked jars, type E, 300 
Lee and Pearson, “ A firft Study of the Girrelation of 
the Human Skull,” 637 n. i 
Legram Culture of the Babylonians, 390 n. 2 
Leucopyrite, /// Lsllmgite 

Level, set also Datum Level and Stratification; seasonal, 
of sub-soil water, 9; of Areets, 10; of Areets and 
adjacent buildings, 8, 9 
Lime, use in making pottery, 318-9 
LimeAone, 31 ; capitals, 264; head, L 127, its position, 
133; head, yellow, 338; jar Aand, 312; rings, 
174; vessels, 368 

Linga, see Phallic emblems; -shaped cones, 212; 

-shaped Acmes, 202 
Lmtels, 16, 275 

Lions (?) on seal fr. HarappI, 70; where depiAed on 
I seals, 391 

I Liverpool Annals of Archeology, 316 n. 2 

Lbllingite, 32, 485, 684-3 • description and chemical 
analysis, 690 

Lotas, in funeral urns, 86-7 
Luard, Ethno. Survey, 72 n. 2, 74 n. i 
Lucas, Ancient Egyptian Matenals, itc) n. 3, 323 n. 4, 
373 n. 3, 576 n. I, 381 n. 6; on silver, 323-4 
Lyall, Berar Gaz., 72 n. 2 

Lyddeker, R., Game Animals of India, 68 n. i, 348 n. 1, 
387 n. 4, 388 n. 2 


Mace-heads, 36, 459-61; mace-like objeAs, 475-6 
Macdonnell, Fedic Mythelop, 33 n. 2,63 n. 3 
Macdonnell and Keith, Feac Index, 31 n. 12, 34 n. 6, 
552 n. 2 

Maciver and Mace, £/ Amrah and Abydos, 383 n. 2 
Mackay, ErneA, appointment at Mohenjo-daro, 1926, 
13 : Report on the Excavation of the “ A " Cemetery 
at Kish, 292 n. 3, 296 n. i, a, 300 n. a, 329 n. 6, 
340 n. 2, 461 n. 3, 468 n. 2, 469 n. a. 470 n. 2, 
472 n. 2, 316 n. r, 528 n. i, 353 n. z, 382 n. 1; 
A Sumerian Palace, 309, 461 n. 3, 466 n. a, 
472 n. r,495 n. r, 301 n. r, 511 n. a, 353 n. a, 7, 
569 n. 4, 383 n. 10 i fRAS., 406 n. i; cap. x, 
xi, xv-xxi, and xxiv-viii 
Machete, Ancient Civilizations, 516 n. 2 
Mackren, J. M., Gold, 673 n. t • 

Madreporario, 6M 

Magical properties of ring-Aones, 6a; or religsmis 
nature of animal figures, 71 
Mnhdypgf, a name of ^1^ 53 
Majuindar, N, G., on Ch a le o Mt hi c sites in Smd» 92 n. i, 
31 on coins &. Stfipa area, 127-301 on diseoveriee 
at Amri, 100 a. i 
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Male figure*, rarity of representation, 340; male figures, 
44. 45. 34» • on plaque, 343 ; wearing jewellery, 
346: ftone ftatues, 356-60 
Male god, prototype of Siva, 52-6 
Male ilatue, 356, 358-9 
Male jhituette w. beard, 342 
Mammab, 672-3; bones of, excavated, 650-661 
Man, 482 n. 5 
Mana of certain animal*, 74 
Manatt, see Tsountas and 
Manger, w. animals, on seals, 385-88 
Manouvrier, La eUsermiaatsoH ie la taille aprls les 
gramas os ies membres, 600 n. 3 
Manouvrier and Pearson, differences in flatures calculated 
by their formula, 601-2 

Manufadure of human figurines, 341 ; of animal, 349 
Marbles, see Balls and 

Manhall, Sir John, Preface; cap 1 to ix, Ed. Notes 
passim 

Martin, Rudolf, Lehriuch tier Antkropologte, 6ot n. 2 
Mask, panther-like, 350 
Masks of clay, hoUow, 341 

Masonry, see also Bricklaying; 262-86; of Great 
Bath and surroundings, 131-50; of different 
periods in DK Area, 235-6 
Materials, see Ornaments and artefacts, materials used; 

for dress, 32-3 ; of Seals, ^.v .; of ftatues, 363 
Measurements of Mohenjodaro and other skulls, 645-8; 
see also Skeletons 

Medicines, 29, 587-8; animal horns used for, 669, ^ 

671-2 

Mediterranean type, 642-3 j 

Mehl ware, 98-9 - 

Mem. Arch, Sarv. Ind , 321 n. 3, 387 n. 3, 463 n. i, I 
513 n. I, 525 n. 2. 566 n. 4, 568 n. i, 580 n. i, 2 
Mim. Dll. en Perse {Mlmoires de la Mission Archlologtque 
de Perse), 68 n. 2, 263 n. 5, 268 n. 2, 292 n. 4, 
295 n. I, 317 n. 2, 323 n. 2, 6, 326 n. 1,5.8, 
328 n, 1,4. 3*9 n- i.*. 33 ° >»*» 4 - 6 . 33 * «• i. 

2,7, 332 n. 2, 342 n. I, 344 n. i, 347 n. i, 348 
n. 4, 351 n. 3, 374 n. 3,4,7, 9, 375 n. r, 385 n. 2, 
387 n. I, 400 n. I, 424, 460 n. 1, 466 n. 4, 
468 n. 4, 469 n. I, 475 n. i, 495 n. 2, 516 n. 8, 
517 n. 1, 518 n. I, 523 n. 4, 534 n. l , 562 n. 3, i 
566n. 8, 5670. 1-3, 568 n. 5,6, 5690. i, 57on. i, 

592 I 

Mem. Geol. Snrv, Ind., 391 n. 3 j 

Mesopotamia, see also Dii^bution, Langdon, Woolley, 
Mackay, Hall, Kish, Jemdet Nosr, etc.; j 
archaeol^, Madtay's previous connection w., 13 ; 
buildings, orientation, use of arch and column, j 
263 ; climate in ancient and modem tiroes, 3, 5 ; 
use of sun-dried brick u indication of climate, 

5; hone, poanble presence of, before fourth 
millennium, 28 

Relations w, Indus culture, 103-6; comparisons: 
architefture, 263-8, 272, 284; beads and bead 
patterns, 19a, 511; copper and bronze, 482; 
drainage-syftem, 282; Eaboni or Enkidu and 
ctaatutes on s^, 67; fiiiencc, 32; gamesmen, 
JC91 glaze and glazed pottery, 579-82; triad* 
of gods, 53 i gn'nden, 36 n. 5; horns u emblems 


of divinity, 55 ; five Indus seals found, 381, 406, 
424; descriptions and piftographs fr, 424-6; 
piftographs cfd., 453-55; lion (?) motif and 
HarappC, 70 ; pottery types, 317 ; pottery, painted, 
334-5; racial types, 107-9! rdigious contaft, 
76-8; shell-inlay, 3 2 ; temples, z 2 ; trefoil, 54; 
weights, 593-5 ; barrel-shaped weights, 37 
Metals, sources, use, 481, 674-77, 68a; proportions 
of other in copper and bronze, 484-8 ; used for 
jewclleiy, 509; rods, 504; veaoels, 37, 490-3 
Metal* and minerals, 29-32, 481-90, 674, 685-91 
Mica, use in making pottery, 319 
Microclinc, see Amazon ftone and Green felsjiar 
Microscopic examination of glazed pottery, 692 
Middlemiss, C S., on locality of Amazon ftone, 546 n 2 
Mikrochemisches Praisthum, 547 n t 
MihrSn, the Great, course in ancient and modern 
times, 5, 6 

Mills, Lhasa Magas, 72 n 5 

Minerals, sources of, etc, 677-85: see also Metal* 
and 

Mm Mag, 546 n. 3 
Miniature vessels, 292 
Minoan signs, analogies w. Indus, 411 
Miscellaneous shapes, group T, 305-6 
Models, see Figurines, Animals, also animals under 
their names 
Molluscs, 664-5 
Monaftcry, see StQpa and 
Money, see Stone money of Caroline Islands 
Mongolian type, 643 ; type of eye on ftatuette, 345 
Mongoose, 650; model of, 351 
Monier-Williams, Sir M., Religious Thought and Life 
in India, 48 n. 2, 51 n. 5, 52 n. 6, 54 n. 5, 
55 n. 3, 7, 57 n. i, 5, 58 n. 2, 59 n. 3. 5* 63 n 1, 
64 n I, 66 n. 4, 68 n. 4, 72 n 7, 78 n t 
Monkey god, 73; model* of monkeys, 349, 351-2 
Monsoon, areas afiefted by. in ancient and modern 
times, 4, 5 

Mortar, 15, 688 ; chemical analyses, 689 , composition, 
263 n I, 269; of Monaftery, 116; in Great 
Bath, 25 ; in houses in HR Area, 183 ; in wells, 270 
Mother Goddess, at Mohenjo-daro and HarappI, 49, 
52; in BalOchiftIn, 49-50, loi ; in Weftern 
Asia and aEgcan, 50 ; cult in India, 51-2, 57-8 ; 
on seahng fr. Harapp#, 52; proUbly to be 
identified with certain figurines, 339 
Mound in DK Area, 242 

Mud-filling, 259; mud-brick filling, 234; mud and 
brick filling, 176 n. 2, 243 ; ceUs to conbin, 253 ; 
methods of, in Sind and Babylonia, 265 ; on wluch 
pavement was laid, 234 
Mukherji, Mr. S., 17 n. 4 
Murez, 565 n 2 

Museum of Fine Arts Bulletin, Bofton, 581 n. 7 
Museum Journal, 276 n. 3, 5590.4 
Mus rattus, 653 

Muq^, complete and fra6tional burials in, 82; and 
pottery, 99 

Myres, Prof. J. L., in CAH. on Mother Goddess cult, 

50 n. a. ♦ 

Mytholi^ical animals on seals, 389-90 
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NSgM (0 doing tom»gc to a deity, 68, 395; and 
water-apiriti, 75-6 

NbI, see also Balachiftln; glazed beadi fr., 580; 
Brlhnunl bull on (herd, 387; lapis lazuli, 525; 
ware, 99-100; intrusive in Eaftern Balfichiftan, 
100-1 

NSra canal, i, $, 6 

Narrow-mouthed ware, types J, Ja, 301-2 
Needles, 470, 504 

Necklaces found in silver vessel, 519-23; in copper 
vessel, 520; and girdle terminals, 507 
Negroid features on iUtuette of dancing-girl, 209 
Neolithic artefafts in Sind, 92-3 
Ncpheline-sodalite rock, 683 ; beads, determination of, 
and comparison w. those of other countries, 546-8 
Net-sinbera, 464 
Niches in walls, 157, 217 

Nickel, percentages in copper and bronze, 483-4, 
486-88 

Nilsson, The Missoan-Mycenaean Religion, 50 n. 5, 
64 n. 2, 69 n. 4 
“Nome” animals, 384-5 

Normand, Dr. C. W., on climate of Sind and 
Baluchi^an, 4 

Nose ornament, 527; Auds, 528 
Nubia, glazed pottery fr. Xllth Dynaily tomb, 581 
Numerical syftem possibly represented in signs, 412-3 
N.W, India, devices on coins similar to Indus pi^res, 413 


Ochre, red, 32, 320, 682-3 

Objedls found in Area, Sedlion, Block; look up Area, 
etc., and see Objefls mentioned by number in 
text; buried w. dead, see Grave-furniture; found 
in and about Great Bath, 133-6, 138-41, 143-50, 
fr. ftrata of Indus culture in StSpa area, 124-7; 
imperfedUy represented by pidlographs, 407 
Objects (Except Seau) Mentioned bt Numbeb in 
Text ; see the catalogues of them as follows: Animal 
remains, 650-4, 659-66, 672-3; Copper and 
bronze specimens, 486-7, 497-9! DK Area 
catalogue, below under DK; Faience Vessels, 
Figurines, Pottery separately catalogued under 
each area below; Fainted pottery catalogue, 
336-7; Seals, see seals, tabulation of; Weights, 
59*. 595-8 


•A 129, 577 
•B 165, 462 

+41. 569 
•C 46. 559 
95, 490, 501 
loo-i, 490-1, 500, 
506 

160, 465 
3 >5. 463 
1853. 459 
1978, 490-8, 506 
2004, 556 
ai64, 557 


3567. 5St 
2974. 462 

3063, 366, 572 
•D 368, 467 
457. 46s 
603, 503 

Faience Vessels 
•C 364, 366 
3063, 366, 572 

Figurines 
•B ai8, 351 


336, 353 

2862, 

460 

396, 351 

3899, 

479 

•C676, 351 

3927. 

479 

1717. 346 

3936. 

526 

2507. 343 

3948, 

469 

3737. 341 

2991, 

479 

374t, 343 

2992, 

571 

3067, 341 

3002, 

570 


3079. 

463 

Pottery 

3090. 

477 

•A 406, 291 
•B 341, 294 
•C 1352, 3" 

2019, 311 

3036, 31 r 

3156, 3” 

•D 287, 314, 320 

622, 298 

3”4. 

3131. 

3301, 

3343. 

3411, 

4140, 

4563. 

5774. 

6314, 

479 

464 

553 

505 

505 

501 

471 

524 

524 

DK Area: Catalogue on 

7056, 

464 

pages 253-61 

Faience Vessels 

DK 0, 557 

1933. 

366, 572 

7. 557 

230, 470 

3798. 

368 


319. 554 

430. 504 

580, 588 
774. 458 
896, 503 
961, 553 
1200, 552 
1246, 499 
1265, 462 

1341. 439. 519. 539 

1421, 526 

1463. 465 
>506, 533 
1554, 558 
1602, 570 
i6zi, 492 
1695, 507 
1719, 550 
1818, 570, 572 
1934. 473 
1933. 366, 573 
Z032, 46a 
3172, S7I 
3255, 462 
3356, 570, 572 
3278, 507 

2279. 507, 584 
336«, 458 
2362, 552 
2546, 532 
2562, 572 
3632, 462 

2691. 572 

2730. S72 


Figurines 

485. 341 

1380, 343 
2014. 343 
3091, 35t 

2153. 352 

2189, 342 
2380*1, b, 350 

2384, 346 

2385. 34* 

2505. 342 

3158, 344 
3188, 345 

Pottery 
DK138, 303 

345. 309 
455. 391 

700, 320 
711. 291 
895, 291 
1317, 310 
1223, 306 
1242, 305 
«91. 309 
1764, 301 
1863, 29^ 398 
2360, 3^5 

24*4. 316 

2644, 291, 307 
278a, 306 
3x08, 299 


.d E refer to aniiiul trial traaches in the DK Ana, some of which dhappeiM when ^ * 
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DM 56, 136 

324. 479 

2554. *84. 35* 

518, 522, 527, 

61, 499 

326, 494 

i 2592. 465 

536-4* 

72. 126 

337. 553 

1 2619, 505 

4290, 196 

95, 136, 3S3 

426, 179 

2656, 179, 367 

4301-2, 203 

103, 126 

43a, 178 

2665. 572 

4304. 203 

121, 126 

465, 181, 30a 

1 2701, 553 

43*6. 550 

*32. 530. S7I 

519, 178. 312 

2724. 574 

4337. 201 

135. 127 

558, 177 

2742, 498 

4350. *92 

187, 470, 504 

564, 184 

2783, 188, 476 

43 5*. 204 

189, 126 

581. 476 

2810, 473 

43 54. 204 

226, 572 

665. 533 

2861, 188, 532 

4363. 210, 506 

255. 126 

737. 55* 

2868, 188 

4370, 516 

285. 464 

742, 457 

2872. 499 

4374. 204 

393. 571 

769, 57a 

2911, 188 

4395, 202, 558 

•E 189, 493 

900, 478 

2929, 572 

4398. 47* 

910, 177-8 

2967, 515 

440*. aos 

190, 492 

955. 533 

2984, 188 

4410, 211, 508 

351. 550 

960, 177 

3033. *98 

44*2. 202 

610, 554 

966, 467 

3046, 516 

44*5. 203, 351 

628, 557 

980, 177, 298 

3098, 198 

4429, 204 

946, 472 

1048-9, 179 

3121, 315, 467 

445*. 204 

2044, 490-3, 507, 

1053, i8t, 532 

3*3*. 198 

4458, 498 

518, 520 

1072, 181 

3157, 188, 569 

4467. 529 

Figurin«a 

1090-1109, 179 

3219, ]88 

4478. 553 

1114, 578 

3254. 188 

4480, 212, 558 

DMK24, 354 

1**5. 463 

33*2. 501 

4482, 205 

DM 95, 126, 352 

1123, 177 

3433. *92. 508 

4531-2, 192 

108, 354 

1126, 268 

3443, 188 

4534. 205 

”5. 355 

*279. 53* 

3465. 57* 

4573. 205 

188, 354 

*329. 530 

3483. 189 

4579, 206 

Pottery 

*442. 177 

3499. *89 

4580, 206 

1490, 184 

3524. 505 

4597-4600, 2o6 

166, 307 

1546, 472, 57* 

3607. 573 

4604, 207, 518 

*77. 317 

1566, 184 

3624, 201 

4605, 206 

*97. 317 

1625, 182 

3628, 201 

4606, 207 

1839, 394 

*797. *83, 584 

3629, 201 

4609-10, 212 

1821, 458 

37**. *92 

46*2, 459 

Faience Veisels 

t8a8, 569 

3723. *92 

4617-9, 2o8 

•E387, 366 

183s, 181 

1858, 182 

i 3797. 502 

3832. 498 

4618, 463 

4625, 459 

Figurines 

1924, 182, 352 

3902, *99 

4628, 573 

1935, 182, 352 

3906, 199 

4636-7, 200 

5*7. 34* 

i960, 183, 584 

3937. 194 

4739, 200 

634. 353 

1^4, 182 

! 394*. *94. 49* 

4746, 200 

958. 34* 

2013, 183, 353 

; 3987. 505 

4767. 198 

Pottery 

0 

t 

00 

0 

i 3988. 505 

4794, 200 

2045, 183 

4057. 499 

4795, 200 

4*3. 3*0 

2079. 476 

4058, 190, 196, 504 

4799, 200 

67*. 3*4 

2089, 503 

4064-6, 195 

4800, 211 

2*84. 473 

4078, 203, 460 

4803—6, 212 

HR Area 

2186, 550 

4087, 199, 533 

4803, 208 

HR (?). 55* 

2211, 515 

4099, 191 

4805, 208 

163, 178 

2231, 184 

4*29. *99 

4809-1 T, 211 

*93. *78 

2286, 184 

4*3*. *99 

4860, 197 

201, 476 

2288, 184 

4*73-4, *95 

489*. 474 

210, 569 

2338, 184 

4*77. *98 

4900, 200 

226, 178 

2445. *83 

42i2« (g-k), 194-5. 

4902, 200 

257. 574 

2465, 479 

; 225, 492-3. 495-6. 

4941, 200 

300, 470, 504 

2528, 184, 171 

1 499*500. 503. 5*5. 

4943. 475 


* TTha letton A. B, C, D, uti E refer to origiaal trial trencliea in the VK Area, toiae of which ditappeired when the digfing w 
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4.950, 304. 

4963, 204 

4964, 198, 504, 506 

4967, 198, 573 

4972-3, 207 
4986, 196 
4987-8, 209 
4991, 209 
4993, 188, 505 
4999, 189, 505 
5006, 200 
5012. 200 
5024, 197, 366 
5026, 516, 577 
5035, 460 
5051, 190, 350 
5127, 470 
5x96, 529 
5202, 205 
5205, 205 
5292, 504 
53X2, 206. 345 
5336, 204, 352 
5349. 207 
5352. 209 

5361. 189 
5368, 213 

5404. a 10 
5409, 472 
5415, X9S, 498 
5436, 204 
5459. 208 
5463, 196, 480 
5467, 196, 531 
5514. 209 
5521 , 209 
5524, 309 
5531, 201 

5535, 301 

5536, 3 or, 573 
5539, 212, 478 

5540-2, 211 
5549. 212 
5562, 499 
5565. 574 
5627, 205, 491 
5647, 205 
5650, 202, 507 
5652, 202 

5654, 201 

5655, 205, 472 

5659. 203. acS 

5660, 507 
5666, 205 
5673, 202, 471 
5704, ait, 305 
5707, an 
S 7 » 5 . aia 
57 * 8 . 571 
5721 , 209, 345 
5725, aio, 491 
574>. 211 


575479 
5754 , 189 
5765, 204, 471 

5775, *89 

5797 . 303, 498 
5801, 203 

5804, 573 

5805, 504 

581T, 196 
5823, 213 

5825, 211 

5826, 208 
5837. 573 
584a. 572 

5843. 366, 575 

5850, 207 
5854, 208 

5858, 208 

5859, 207 
5861, 207 
5863, 208 
5870. 532 
5880, 203 
5894, 574 

5896, 213 

5897. 213 
5920, 208 

5923-33. rgt 
5925. 473 
5934-42, 191 

5934 . 264 

5935. 264 

5939. >9>. 264 
5943. 212 
5980, 198 
5988, 202 
6007, 553 
6024, 196, 35a 
6029, 560 
6033, 196 

6036, 195, 495, 505 
6041, 196, 47t 

6057, aio 

6058, 210 
6070, 213 

6071-2, 213 
6088-9, 213 
6097, 531 
6104, 191 
6127, 198 
6138-9, aoi 
6140, 201 
6148, 465 
61 $2, aoi 
6159, 196 
6170, 196 
6173, J96 

6186, 197, 507, 533 
6200, 198 
620a, 198 
6213, i€8, 549 
6a16, 531 


146, 367 
396, 368 
994 . 366 
1887, 368 
2656, 179. 3^7 
3729, 367 
4944 , 368 
5024, 197, 366 
5212, 368 
5214, 368 
5548, 366 
5780, 368 
5843, 366. 575 
cq8c, 268 


Figurines 
oioo , 350 
36, 354 
1483. 345 
1854, 352 

1924. 182, 352 
193s, 182, 350 
20x3, 183, 353 
2014, 180, 350 
2554, 184, 354 
2680, 352 
3568, 346 
3690, 342 

4415. »03. 351 

5051, 190, 350 
5»6i, 305 
5312, 2o6, 345 
5321, 309 
5336, 204, 352 

5550. 309 

555'. 344 
5585. 354 
5721, 209, 345 
5866, 343 
5986, 343 
6024, 196, 35a 


Po«w7 

465, 181, 30a 

466, 294, 297 
478, 297 
5x9, 178, 312 
565. 3H 
576. 297 
S 9 «, »97 

741. 307 

976, 297 
980, 177, 298 

>093. *79, 302 
1153. >97 
1298, 307 
1409, 303 
1422, 320 
1655, 320 

1874, 304 


2281, 314 

2286, 307 

2287, 303 
2426;, 300 

244a, 307 

2842, 300 
3iar, 315, 467 
3986, 3'4 
4598, 3'4 
4768. 315 
4812, 3 H 
4861, 305 
5668, 300 
5704, ail, 305 
5722, 300 
5821, 300 
5872, 304 

5959, 3>o 
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370. 

466 


682, 

164 


1016, 

*74 



892-3, 

148 



371. 

158 


687, 

*64 


*033. 

*74. 

35* 


893, 

SSB 



373-4. 

266 

562 

689. 

*64, 

5*4 

1108, 

*52. 

*74, 

353 

898, 

528 



37S. 

156, 

702-3. 

166 


1184. 

530 



1049, 

148. 

299 


383. 

156, 

495 

705. 

166 


1186. 

503 



io6z. 

499 



393. 

*59. 

464 

710, 

*63 


; 




1106, 

*39 



394« 

*58 


711, 

164 


; 1- 

igurines 


1109, 

*50 



395. 

158 


7*2, 

163 




34* 


1198, 

138. 

5*5. 

583 

4.00, 

*58 


7*3. 

166, 

505 

4^8 

*55. 


1217, 

*48, 

469. 


402, 

5*5 


716-7, 

167 


78, 

*54. 

342 


123*. 

*36. 

469. 

573 

+OS, 

*74 


722, 

*67, 

343 

324, 

*57. 

354 


1291, 

148 



410. 

>59 


724. 

171 


350. 

*57, 

354 


*397> 

573 



418. 

158. 

464 

725-6, 

167 


590. 

156. 

352 


*399, 

*39 



420. 

*7* 


730-2, 

168 


600, 

352 



1407. 

47* 



435-6, 

171 


734. 

168 


722. 

*67, 

343 


*535, 

*33. 

572 


440. 

160 


735. 

161 


918, 

173. 

354 


* 553, 

*49 



445. 

r6o, 

5*7 

737, 

*7* 


*033. 

*74. 

35* 


*567, 

*49. 

176 


453. 

160 


763-4, 

164 


1108, 

*52, 

*74, 

353 

1629, 

148 



454. 

165 


774-5, 

*7* 






1640, 

>49. 

303. 

305 

456. 

165 


780-1, 

166 


, Pottery 


>705. 

*49. 

366 


461, 

160 


781, 

565 



*7 


173*. 

*49 



464. 

465. 

*59 

163 


78s. 

79*. 

j 68 

*73 


9* 

240. 

829, 

*53, 

*74, 

3*4 

304 


*7 59. 
1781, 

*38 

*39. 

504 


468. 

5*5 


796-7, 

163 


’ 847, 

*74, 

304 


1811, 

*49 



00 

*70 

163 


801, 

805, 

*72 

172 


' «49. 

865, 

*74, 

173, 

209 

304 


1814, 

1823, 

*48 

*49. 

584 


490. 

*59 


809-ro, 

*72 


874, 

173, 

306 


*839. 

*48 



493. 

*59 


809, 

57* 


' 878, 

*75. 

306 


*845, 

*48 



494 . 

170 


813, 

163 


891, 

*73, 

302 


1850, 

148 



506, 

169 


814, 

*74 





1885, 

*35 



509-10, 

*65 


818, 

*73 


927. 

304 



1894, 

135. 

469. 

573 

512. 

5*3. 

*59 

*65 


820, 

823. 

*73 

*73 


944. 

1018, 

297 

304 



1899, 

1918, 

148, 

*49. 

502 

308 


514. 

*65. 

459 

826. 

174 


i j 060, 

307 



1930, 

148 



517-22. 

170 


829, 

*74. 

304 

* 1097, 

308 



1963, 

*33 



5*9. 

*71 


847. 

*74, 

304 

1128, 

304 



1984. 

138 


584 

527-8, 

*7* 


849. 

*74. 

299 

i **92. 

298 



*998. 

140, 

5*7, 

530. 

17* 


850, 

*73 




2007, 

*49. 

499 


540. 

*59 


855. 

176 


1 SD Area 




2010, 

*44 

469, 


54*. 

*59 


857. 

*75 





2040, 

150. 

572 

542, 

*71 


865. 

*73. 

304 

< SD123, 

5*6 



2052, 

*33. 

502- 

3 

544. 

*65 


874, 

*73. 

306 

207, 

150, 

476 


2100, 

*43 



546-7. 

170 


876, 

*73 


( 233, 

532 



2101, 

*43. 

297 


549. 

170 


878-9, 

*75 


i 254, 

526 



2148, 

*49 



550. 

170 


878, 

306 


! 427, 

*47, 

530, 

573 

2172, 

136 



552. 

170 


885, 

*73 


1 448, 

*49, 

304 


2 I 84, 

*38, 

*54 


557. 

*65 


886. 

*73 


i 479. 

*47 



2199, 

>45. 

466 


561, 

170 


891, 

*73. 

302 

; 502, 

530 



2214, 

*39 



562, 

165 


895, 

*73 


i 526, 

150 



2278, 

*45. 

353 


564. 

165 


898, 

*75 


533, 

*47 



2297, 

*48 

466 


565. 

165 


899. 

165 


570. 

138 



2310, 

148, 


568, 

170 


904. 

*74 


590, 

*47. 

302 


2325. 

*44, 

526 


572. 

507 


918, 

*73. 

354 

642, 

466 



2375, 

526 

366 


579. 

170 


932-3. 

*75 


1 650, 

146 



2390, 

*39. 


590, 

156, 

352 

950, 

*75 


! 694, 

*47 



*445. 

*44 



629, 

164 

957-9. 

*74 


t 7*7, 

*36. 

57* 


2468, 

506 



642, 

*73 


977. 

*74 


1 818, 

*48 



2483. 

*45. 

302 


652, 

505 


982, 

164 


1 820, 

585 



250B, 

*43. 

511 


655-7, 

167 


987, 

*74 


i ®35. 

148 



2511, 

*44. 

470, 

504 

660, 

167 


993. 

*64. 

5*2 

I 846, 

148 



2552. 

*4*. 

368 


661-3, 

t6o 


lOIZ, 

*74 


1 «47, 

*49 



2577. 

146, 

457 


668, 

167. 

5*6 

1015, 

*74 


< 872. 

58s 



2600, 

*45. 

355 
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INDEX 


2617. 47» 

851, 470 

2686, 148 

875. 2*8 

2880, 

9$8, 228 

102$, 480 

Faience Vessels 

J054. 533 

256, 366 

1705. 149. 366 

1107, 232 

”73. 462 

3390. >39. 366 

2552, 141, 368 

”93. 558 

I2 i 8, 4$8 

Figurines 

12$!, 218 

1346, 226 

250, 352 

*447. 534 

2184, 138, 354 

1430, 229, 49S-6 

2278, I4S. 353 

>530. 475 

2600, 145, 35s 

i537e, 222, $28 


i$37, 226 

Pottery 

>555. 2>9 

329. *97 

246, 306 

354. 399 

448, 149. 304 

1049, 148, 299 

>575. 232 
>$96, 227 
>636. 575 

1637, 227 

169$, 223 
>731. 560 

1229, 294 
i640i», 149, 303 

1640^, 149, 305 

1918, 149, 308 

2101, 143, 297 

1800, 227 

1802, $01 

1821, 318, 462 
i8s3, 227, 457 
1888, 220 

3483. 145. 303 

368s, 317 

2688, 314 

1899, 218, 463 

1900, 234 

192$, 227, 4S7 

vs Area 

>947. 23$ 

>957. 460 

3. 558 

2028, 227 

38. 509 

2041, $31 

63, 222, 229, 529 

2079, 460 

74. 460 

2101, $18 

12$, 228 

2109, 331 

127, 228 

2139, 22$ 

130. 516 

2142, 321 

*95. 574. 575 

2144, 224 

206, 229, 309 

2148, 224 

210, 87 

2162, 5$x 

256, 226, 459 

*>72, 553 

416, 457 

2182, 47$, $69 

441-3, 324, 303 

2187. 475. 569 

467, 224, $64 

3231, 218, 476 

$02, $30 

2269, 334 

$06, 22$ 

2327, 507 

$40, $04 

2393. 460 

573. 224 

639, 234 

673, 224 

2417, 231 

2430, 220 
2468-96, 336 

679. 459 

2$0$, 319, 369 

720, 228, 503 

2507. 475 

779. 328 

2 $09. 463 

790. 457 

a$t2, 219 

791, 228, 307 

3$3I, 220 

793, 323 

2529. 556 

804, 323, $$2 

2540. 465 

838. 328 

2S4S, 221, 556 


2546. 5>S. 583 

3241, 2I6 

2 $72, 220 

3387, 216 

238$, 319 

3310, 316 

2589, 219 

33*6. 218 

2601, $02, 503 

3323-3, 216 

2626, 224 

3347. 218 

2648, 198, 231, 479 

3355. 216 

2651, 219, 472 

3360, 316 

2662, 391, $$8 

3362, 218 

2667, 231 

3368, 216 

2671, 219, 367 

3372. 218 

2672, 337, 30$ 

3374, 316 

2675, 337 

3388, 21S 

2701, 221, $03 

3392, 216 

2716, 230, 30$ 

3429, 216 

2743. 226 

3454. 217 

2745, 226 

3464-6, 217 

2747, 226 

3497, 217 

2766, 465 

35*8. 31$ 

2767, 231 

3529. 216 

283$, 221 

354>, 216 

2869, 221 

3554. 21$ 

2877, 219, 367 

3575. 216 

2S81, 219, 369 

3$86, 216 

2894, 4$7 

3$88-9, 21$ 

2298, 219 

3$98, 316 

2939. 219, 369 

3599. ai6, $02 

29$2-3, 219 

3602-3, 217, $29 

29$S, 233 

3612, 21$ 

2961, 2i8, 308 

3622-62, 31$ 

2962, 221, $$3 

3627, 215, 587 

2982, 332 

3638, 21$, 309 

298$, 221 

3639, 215, 307 

3994, 221 

3642, 21$, 302 

3008, 231 

3648, 21$, 302 

3028-32, 224 

3666, 31$ 

3038, 331 

3868, 87 

3040, 231 

3046, 460 

6178, 477 

3050, 331 

Faience Vessels 

3052. *3> 

3054, $00 

3091, 220, $27 

2505. 219, 369 
2671, 319, 367 
2868, 367 

llll 

2877, 219, 367 
2881, 219, 369 
2939, 219, 369 

3115-6, 231 

3137-40, 224 

Figurines 

3153. 231 

45. 35a 

3162-4, 228 

>9>. 353 

3170, 220 

5*9. 344 

3174, 228, 301 

96*. 344 

3178-9, 231 

*284, 353 

3185, 496 

>369. 34a 

3>87. 5*5 

>555. 343 

3192, 219 

>564. 354' 

3206, 225 

*947. 544 

3308, 231 

*046, 35J 

32IQ, 221, 463 

3211, ftlf 

3»54. a16 

a *65. 545 
aatS. 555 
*276, 344 
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2667, 353 
2869, 3;i 
*99+. 35* 
Pottery 

31- 30s 

95 . 306 
*25. 3*3 
191, 300 
2 o 6, 229, 309 

303. 305 

366, 297 

404. 307 

224, 303 
44*. *97. 3*1 
478, 194, 298 
547. *97 
7ti, 294, 298 
720, 228, 303 
791, 228, 307 

920. 303 

1022, 370 
1026, 291 
1108, 297 
1220, 301 
1571^. 306 


1633, 309 
1674, 305 
*934. 307 
*93*. 303 

2 711^, 305 

*475. 303 
2662, 291, 538 
2672, 227, 305 
*705, 304 
2716, 220, 305 
*9*7. 299 
2961, 21 8, 308 
*99*. 303 
3023. 311 
3034, 294, 298 
3174, 228, 301 
33*9. 3*4 
3398. 3*4 

3638, 2 75 3*5. 309 

3639^,^, **5. 307 

364*. 3*4 
3642.7, 275, 302 

3647, 306 

3648, 215, 305 
3652, 305 

79*5. *98 


Offerings to dead, see also Grave-furniture, 83-8 
Offering-Aands or censers 83-7; type A, various forms, 
293—8; uses of, 296; di^ibution and hiAor}', 
292, 295-6 

Oldenl^rg, Die Religion Jes Feda^ 65 n. 5 
Onyjc, 523, 525, 53^-7. 68r 

Oppert, Guftav, The Original Inhabitants of India, 
48 n. 3, 51 n. 1,2,4, 7,9, II, 56 n 3, 57 n 3, 
58 n. 2, 3, 59 n. 2, 66 n. 2, 68 n. 4 
Orientation, looh under Burials, Houses, Streetr, etc. 
Ornament, see also Personal Ornament; of male god, 
52 ; love of personal, as shown on figurines, 346 ; 
absence of on weapons, implements, etc., 42 
Ornamentation, see Decoration 

Ornaments represented on Aatues, see also Jewellery, 
363 ; on figurines of Mother Goddess, 49—50 
Ornaments and arte&As, materials used, see Gold, 
silver, lead, copper, bronze, Aone, bone, ivory, 
shell, faience, etc 
Ovis 8p., 659 

Oxford Editions of Cune{ferm Texts, vii, 295 n 2,3, 
400 n. 2, 453, 579 n. 5 


Pachy sera Roiicsdiana, see Croc t dura bidiama 1 

Paint, kinds used for pottery, 320-1 ; colours caulogued, ' 
336-7; method of applying, 321 ; paint over 
slip, 31^20; red, on figurines, 341 
Painted bands on fiuence jar, 366 

Painted Glaze, see Glaze, painted ! 

Painted jars, miac., group AB, 309-10 j 

Painted Pottery, see also Bordets, Pottery, painted; 
318-37; Caialegut, 336-7; chronokig^, 333-5; 
rlaawfird by decoradoo, 319; Deugns on, see 
Designs on Painted pottery ; DiAribution of designs, 1 
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see DiAribution; shapes, 322; and unpamted 
pottery, 292 
Painted Aatuette of nude man, 213 
Painted ware, small, group C, 303 
Paheomtelitgia Sinica, 326 n. 7, 329 n. 3, 334 n. 7 
PalcAine, glass fr, 583 
Palettes, 457 
Palm-rat, 351 

PanjBb, Chalcolithic sites in, 91—2 

Pannier-like objcAs on heads of figurines, 338 

Panther-like mask, 350 

Pans, type W, 307-8 

Parreysia favidens (Benson), 664 

Pam-walls, see Walls, party- 

Pascoc, Sir Edwin, on metals, 29 ; on lead mining, 
524; cap. xxxii 

Passages surrounding Great Bath, 138—40 
PaAc, see also Vitreous PaAc ; kinds used for painted 
pottery catalogued, 336-7 ; their manufacture, 
3*8-9 

Palupati, Lord of the BeaAs, 54 
Paton, Professor, 51 n 6 

Pavement of Pillared Hall in L Area, 23, 161 ; in scAion 
A, Area L, i 54 

Paving, varieties of, 272-3 ; in DK Area, 233, 237 
Peacock, model, 350 

Peake, Harold, “ The Copper Mountain of Magan,” 
30 n. 4, 482 n 4 , 586 n. 2 
Peake and Flcure, Peasants and Potters, 350 n i ; 
Pnelis and Kings, 295 n 6, 386 n 2, 549 n, t, 
579 ** 3 

Pearson, Karl, see also Lee and, Manouvricr and ; 
Math. Contrsiutions to Theory of Evolution . On 
the ReconltruSion of the Stature of PrehtHoric 
Races, 600 n. 4 
PcdcAal of alabaAer, 479—80 

Peet, Stone and Bronze Ages tn Italy, 308 n 3, 3160.4 
Pendants for necklaces, 522 
Peicival, Professor, 587 n. 1 

Perforation of beads, 511-ia, 517, 520; of maces, 
460-1 ; of pottery, 231 ; V-shap«J, 533 n. 2 
Periods, see Chronology 

Persia, see Susa, Elam, DiAribution, Mlm. Dll. en 
Perse ; possible influence of its culture on certain 
modes of burial in Sind, 90 
“ Persian wheel,” 318 
Personal Ornaments, 34—5, 509—48 
Personification of Tree spirits, 65-6 
Petrie, Sir Flinders, see Ancient Egypt ; Arts and Crafts 
of Ancient Egypt, 508 n. i, 575 n. 3 j Metals in 
Egypt, 482 n. 2 ; Prehtflonc Civilization, 581 n, 2 ; 
PrehiRoric Egypt, 461 n. 4, 553 n. 3, 579 n. 2, 
583 n i ; Tools and Weapons, 369 n. 2, 459 n. r, 
495 **• 3. 497 **• *. 498 **• *. 499 **■ *. 500 **• *. 
502 n I 

Phallic emblems, 58-60, 191 ; objeft, 476 
Physical properties, set Beads, etc., t.v. 

Piatt or drinking place, 205 

PiAographs, tee Indus Script; possible idenufication 
of objeAs represented, 407—8 ; on bracelets, 531 ; 
on copper tablet, 210 j on ivory bar, 209; 
on both sides of a seal, 205 -, fr. Kish and 




712 


INDEX 


Jemdet Nwr, +53-5 i on »ea] fr. Djokha, 380, ] 

■425-6 i 

Pier*, 237. 247 

Pig, 73-4, 660-1, 669; models, 348, 352 ; 

Pigments, and paints, 320- i, 517, 685, 688—9 » colours 
catalogued, 3 36-7 

Pillared Hall in L Area, 23, 160-5 j 

Pipal-tree, worshipped, 64; on seals, 390 
Piping, 506 

Pipkins, scored, type AA, 309 

Plano-convex bricks, not found at Mohenjo-daro, 264; 

found at Kish, 284 n. 3 
Plant designs, see Designs on painted pottery 
Plant forms on seals, 390 | 

Plaque w. male figure, 343 i 

Plasma, or green chalcedony, 5 ii, 545, 682 ! 

Plailcr, composition of, 263 ; preservation of, 262 n. 3 ; 1 

on house walls, 181 painted, on StCpa plinth, I 
11 5-6 5 -cement for shell-inlay, 566 1 

Plates CXIX-CXXIX described in cap. xxii; CLXI, I 
CLXII, explained on page 672 | 

Platform supported on mud-fillcd masonry cells, 135—6 
Platforms, houses built on artificial, 252; in 
Mesopotamia, 265 

Plcnderleith, Dr. H. S., 578, Appendix II 
Plinth of Stflpa, 114, 116 1 

Pliny, on one-homed animals, 69 n. t I 

Pointed bases for jars and bowls, see also Goblets, 
Vases, 217 
Polak, Persien, 676 
Polished slips, 320; ware, 311 

Polychrome ware, 38, 321 ; with floral patterns, 222 ; 

polychrome banded ware, 98 
Pot set in pavement, 184 
Pot-marks, 291-2 
Potter’s art, antiquity in Sind, 38 

Potsherd, analysis of, 316; sherds used as filling for 
court, 173 

Pottery, 287-337 j see also Bases, Clay, Ceramic wares. 
Glazed Pottery, Painted pottery. Slips, etc 
Buriats, ise : 82-9 ; in “ burial urns in Buddhift 
Monafleiy, 121 
Cirouologieai grouping, 316 

DersfV/iasr, 37-8 ; basket-work patterns, 3331 comb 
and itep motifs, 105 ; inscrib^, 317 ; lines, 319; 
triangles, ftepped, 333 

EseeavatoPs numbers: see Objeds mentioned by 
number in text s.v. Pottery, Painted pottery 
catalogue 

Forms eefieel, in bronze, 489; in Aone, 368-9 
Mamu/aOmre: wheel-made, 37 5 foot- and hand- 
wheel in ancient and modem times, 267—9; hand¬ 
made, 287; made in two or more parta, 290, 
293; built up fr. ftrip of clay, 315; firing or 
b^ing, 289, 086; kilns, 193, 226 
Oijeas of ; balk, 465-7 ; budt, 517, w. two-ooloured 
glazes, 5161 beakers, position of, 163; bracelets, 
530; cones, 477-91 cylindrical objedi, 4791 
drain-pipes, 280; flesh-robbers and rasps, 467-fl : 
gamesmen, 5 591 miniature vessels, 292; 
perforated, 2311 eoak-pit2, 279 ; spindle whorls, 
468-70; mblcts, 480: toys, 549 


Painted-, universal knowledge of manufadure in 
Chalcolithic Age, 94; w. antelopes, 222 ; red- 
and-black, 37-8; plain black iMnds, 170; as 
guide to extent of Indus culture, 96-101 
Scarcity as cfd. w. Mesopotamian sites, 287 
Sites, other ; BalGchl classified, 97 ; Nid, Jemdet Nasr, 
Proto-Elamitic sites, 82; fr. .lEgean w. signs 
similar to Indus signs, 419 
Types, 37 ; types mentioned by letter and described, 
293-316, 289, 290; fr. Mound F resembling 
those fr. Cemetery at HarappO, 81 
Porter’s lodge in dwelling house, ao 
Portrait fbttnary, 356, 364 

Prashad, Baini, in Arc. Ind. Mus., 662 n. 2, 663 n. 2 ; 

Notes on Afuatic Chelonia of the Indus, 670 n. 2 
Pre-Aryan contribution to Hinduism, 76-8 ; cWadler 
of Mother Goddess cult, 51 ; religion, cemflid of 
views on, 48—9 ; prototype of Siva, 52-6 i origin 
of Tree worship, 65 ; nature of Zoc^try, 73 
Pregnant, day figure represented os, 549 
Prefton, Fauna of British India, Mollusca, etc., 664 
PrithivI, Earth-goddess of Vedic Aryans, 51 
Privies, 2T, 207 

Proceedings of the Society ofBtilicaJ Archmology, 370 n. 2 
Prognathism, 641—2 
Proto-Anftrsloid type, 106-7, 638-42 
Proto-Elamitic civilization older than that of pre-dynafHc 
Egypt* 5** 

Publication of results of excavation, ia-14 
Pumpelly, Esctlorations tn TurkeBan, 292 n. 5, 295 n. 4, 
310 n. 326 n. 3, 327 n. i, 331 n. 4, 333 n. 3, 
398 n. i,457n. 1,461 n. 1,466,468 n. 5,483n. 6, 
523 n. 2, 533 n. I, 554 n. i, 555 n. t, 566 n. 7, 
568 n. 3, 579 n, 6, 8, 587 n. 2 


Quartz paAe, 576, 686 
Querns, tee Saddle-querns 
Quibell, Hierakonpoiis, 384 n. 2 


Racial types in detail, 638-644; possibly shown on 
Aatuary, 361—2; general discussion, 4a, 107—9; 
represented by different kinds of burial, 81-a, 84 
Rainfall, see Climate and; Table for Sind and 
BalQchiftBn, 4 

Ram’s head in terra-cotta, 231 
Rams, models of, 347, 352-3 ; ftatues of, 360 
Rao, T. A. Gopinatha, Elements of Hindu Iconography, 
53. 55 n-6 
Rat, 653 

Ratios of weights, 37 
Rattles, 551 

Raverty, Major H. G., 00 river syffom of Sind, 4-6 
Razors, 500 * 

Reamers, 504 
Recess in wall, 163 

Rec. Geoi, Smv, Imi^ 542 n. 1, 547 n. 2 
Red ochre, me Ochr^ red; ttaces of, on o^ittal, 264 
Red-smd-black Bsdflch! ware, 97-8 
Red-aad-ldBok ware^ tee ladua ware, Rodauid-hlack 
Balflch), SatjiOgal 
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Religion of Indus people, c»p. » 

Reed metting, possihlj used for roof, r/a 
Refedoiy of Buddhift Mona^leiy, 118 
Relic casket in Buddhifl Monaftery, lao 
Repair of Aone vessels, 31 n. 3, 369 
Reptiles, 662 ; os food, 27 
“ Reser^ slip,” ser “ Combed slip ware ” 

Xeritf ii’jistyrioiigie, 380 n. a, 387 n. 6, 409 n. i, 434 
Refolds, S. H., The Ferttbrate Sktleton^ 651 n, 3 
Rbmoceros, 72; models of, 348, 353-4; on seals, 
30$, 387 

Ribbed pottery, type F, 300—1 

Ridgeway, Origin 0/Currency anj fFeight Standard!, 595 
Ridgway, R., Color Standards and Nomenclature, 535 
Rings, see Finger rings 
Ring-bases for jars, 299 

Ringftones, 61-3, 191, 473-5 ; probable use as cult 
objedb, 22 ; or l^ds, 584 
Rita rtia (?), 27, 664 

River system of Sind in ancient and modern times, 1, 5—7 
Rivers, importance in evolution of Chalcolithic 
civilization, 93-4 
Rivet-holes in Aone vessels, 369 
Robertson, A. W. D., see Berry and 
Roofing, 277-8 ; of Hall in L Area, 164 
Roofs, probable nature of, 17; possibly of reed 
matung, 172 

Rooms numbered on Flans, look under Areas by Letters, 
then Seftions, then Blocks in which they are, 
rooms w. baths, an 
Rope pattern on ihid, 529 
Roundel of fteadte, 480 
Rubbers, see Flesh-rubbers 
Rubbish chutes, t6, 181 
Rubble filling for walls, 271 


SabaMn alphabet, sign similar to Indus sign, 419—20 
Sacred animab, see also Animals; 74, 355; possibly 
kept in captivity, 391-2 
Sacred buildings, 204, 384 
Sacrifice, possibly human, to the dead, 81 
Saddle-querns, 27, 456-7 

§SlagrSma, tymbol of Vishnu, 56 ; -ftone wedded to 
tulsi plant, 66 

Salts in soil, efie& on antiquities, 1, 289, 579, 599: 

unusnal amount in DK Area, 241, 265 
Sahni, Rai Bahadur Rom, ii, i3-4f 45> <»P- xiii, xiv 
Sakdsm in India, 57 ; parallels in Nearer Eaft, 57-8 
Sap/at, 181 

&mk shell, idendficadon and diltribudon, 665-6; 

see also under Shell-inlay, Shell Objeds, shells 
Sanskrit and Indus script, 431-2 
Sarasin, P. and F„ Die Weddas von Ceylon, 639 n. 5 
Sorkar, Prof. S. C,, Some Jspeds of the Social Hilary 
^ India, 24 n. t 

Saws, 500-t ; use in inannfiidure of seals, 377 
Soyoe, Rev. Prof. A. H., 72 n. 8, 370 n. 2 
SdseO, Dr., on s^linder seal fr. Susa II, 104; Rteensl 
de signet etrekaifnes, 387 n. t; in Revue 
d^dteyriek^t 410 n. 11 Textes de Comftabilitd 
Eroto-Elamites, 424 


Seboff, The Prriflns of the Erytkrtean Sea, 691 n. a 
Schrader, £„ SirxMngsbersckte d. kgl. frrnss. Akad. an 
Berlin, 69 n. i 

Scored pottery, type B, 298-9 

Scott, Alex., The Cleaning and ReHoration of Mnteum 
Exhibits, 546 n. 5 
Screen wall, 222 

Script, see Indus Script; animals used in, 39a ; 

apparently unconneded w. device on seal, 407 
Sculptures and racial types, 108 
SD area, 131—50 

Seal, cylinder, at Mohenjo-daro, 381 n. 3 
Seal fr. Harappfl, w. pidure of building, 2 5 
Seal showing method of reading script, 225 
Seal impressions, 380; classification and description, 
393—8 j as material for ftudy of Indus Sicript, 
424 : as labels, 410, 412; impression of yellow 
faience in funeral urn, 87 ; on pottery, 292 
Seak, tabulation of, 402-5 ; types describ^, 370-7 ; 
materials of, 371-6, 688 {and see tabulation), 
manufadure of, 377—9, 688 : purpose of, 379-82 ,- 
possible disposal of, after death of owner, 382 ; 
similarity at all periods, 103 
Indus type, fr. Elam and Mesopotamia, affording 
chronological evidence, 103-4, 381, 424 
Chemical analysis of coating, 379 
Inscriptions on, 406—453 

Method of photographing and describing, 370 
To contain amulets, 380 

Depiding animak, see Animals, j v. ; gods or goddesses, 
52, 63-75 s objed on fillet, 527 ; statue 

framed in doorway, 23 
Seated figures, 342-3 
Scats, see Benches 
Sedions, look under Areas 
Sediment-pitt, 279-80 

Seligman, Dr. C. G., on Bird-Chanots, 560-1 
Semi-mecious Aones, see Stones, semi-precious 
Sen, Dr. Hera Chandra, in Indian Medical Record, 
587 n.4 

Sergi, G., “ Description of some skulk fr. the North 
Kurgan, Anau,” in Pumpeliy, Explorations in 
TurkeHan, 643 n. 3 
Serpent Nigas, 75, 395 
Servants' quarters, 202 
Sewage, drains not used for, 281 
Sewell, Col. R. B., and Dr. B. S. Guha, on animals of 
Sind, 27 n, 4, 28-9; on racial types, 82, 84, 
107-8 t ” Report on the Bones excavated at Nal,” 
599-601 nn , 607, 6r6 n, r, cap. xxx and xxxi 
Sex, see Skulk describe in order 
Shadoof, represented on seal, 389 
Shlkl-tump, see BalQchiAln ; ware, 99 
Sheep, 659 

Shell-inlay work, 32, 171, 173, 195 ; method and 
designs, 565-70 
SfaeU-fish, 664-6,673 

Shell objefts, 471, 478-9, 563-5; luggeAing parallels 
fr. Kish, 475 ; brackets, 531 ; cones. 558 
Sheik, specks used, 563-4; methods of working, 
564—5; cutting, 500; for bangles, 219; for 
ornament or use, 669—71 
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Shell work found in SeAicm D, Area L, 170 1 

Sherd, see Potsherd 

Shield-boss, ;o6 1 

Shops, aoj, 308-9, 212, 240 i 

Shrews, 652 | 

Shrines, possible use of ^rudures os, 22, 235 
Sickle-shaped blade, §ot j 

Siebenrock, F., “ Zur Syftematik der Schildkroten- I 
famiJie Trionychid* Bell, etc.,” 662 n. 3 , 

Sign Liil on the Indus Script, 434-$2 
Sign Manual of the Indus Script, 40, plates 
CXIX-CXXIX 

Signs, division into classes, 418; difficulty in 
classifying, 406; position of, 410: modihcations, 
combinations, 409 ; enclosures in, 409 ; ideographic { 

nature of, 420-1 ; possible identification of objects 
represent^, 407-8 

analogies fr. ,£gean region, 419 ; w. Sumerian and 
Minoan, 4115 w. Sumerian, 408-9; w. devices 
on coins in N.W. India, 413 
SikAura, 17 

^illjlt, 29, $87-8 ; chemical analysis and description, 
689-90 

Silt, volume carried by Indus, 7 

Silver, sources of, $23-4 t 675, 678 t chemical analysis, 
S34; associated w. gold, 67$; and lead, 67$; 
beads, 546; earrings, 519; ring, 520; rough, 
519; vases, 194: vessels, 493 ; vessel containing 
jewellery, 519 

Sind, see Clialcolithic sites in, Neolithic Artefadts 
Siva, see Male god 

Skeletons described in order, 600-7 ? where found, 
circumftances, etc., 600, 42, 107-9, 122, 178-9, 
181, 184-6, T91, 222—4; number, condition, 
preservation, ^^g-6oo ; measurements and method 
on long bones, 600-; ; ^ture, 600-5 
Skeumorph, 534 

Skulls, see Indexes, Measurements, Cranial capacity; 
described in order, 607—37; number measured, 
606-7 ; po^umous deformation, 607 
Slate, 31, 680-1 ; boxes w. compartments, 219 ; vessel, 
368 

Sledge in Egypt and Mesopotamia, 555 
Slhng balls, 36, 466-7 
Sling-ftones 173 

Slip, see etise under Pottery, types mentioned by letter, 

“ Combed Kip ware ” ; Colours catalogued, 336-7 ; 
on figurines, 349 

Slips, 290-1, 319-20 (and washes), 686; on Offering- 
ibinds, 293^ 

Smith, CatnJegue of Ccins in tie Indian Mnsenm, ta8 n. z, 

5, T29 n. I, 2 

Smith, G. Elliott, EpoiuSion of Mem, 640 n. t 
Smith, Sidney, Early Hiliory of Assyria, 363 n. 3, 

. 38s n.3 

Smith, Sidney, and Gadd, C. J., see Sign Manual; 
cap. XXII 

Smith, Vincent, “ On the Copper Age and Prehiftork 
Bronze Implements of India,” 483 n. i, 494 n. 2 
SmitAsomian Mise. ColleHioas, 77 q. i 
S oak-pits, 17, 240, 244-6, 279-80 
South Lane HR Area, 178 


Spacers for necklaces and girdles, 507, 517-8 
Spear and lance-heada, 3 5, 497-9 > resemblance to some 
African types, 498 
Species, see Animal remains 
Spencer, see Bauer and 

Spindle-whorls, 32, 468-70, 572-3 ; faience on copper 
shaft fr. Kish, 470 

Spinning and weaving, universal in Chalcolithic Age, 94 
Spiral decoration on pottery, 298 ; volutes on limeftone 
capitals, 191 

Spouted cup, 310; jars, rarity of, 228, 292 n. 7, 293 
Squirrels, fuence, 43, 205, 331: models, 352 
Soifi' of excavators, 10-14 
Stag’s horn used as medicine, 29, 671—2 
Stairways, 16, 20, 133, 140-r, t66, 172, 237-8, 248, 
276 

Standard in front of “ unicorn ” on seals, 383 ; carried 
in procession, on seal impression, 395 ; on gold 
fillet, 527 

Stands for ftorage jars, 170 
Stapf, Dr. O., 586 

Statuary, amount discovered, 356; no resemblance to 
foreign, 360 

Statues, see Animals, s.v.. Human ftatues; 33, 54, 175, 
177-8, 237 

Statuettes, see Animal, Human, Figurines 
Stature, see Skeletons 

Steatite, 526, 678-9 ; manufadure of seals, 377 ; method 
of using, 576, 688 ; psfle, 576-7, 687 ; surface 
coating, 379, 688 
Steatopygia, 344, 549 
Step motifs, see Comb and Aep 

Stein, Sir Aurel, references to his discoveries in 
BalQchiftln, a, 35, 49, 59, 8a, 89, 96, loo-i, 
313 n I, 331 n. 9, 488 ; Gedrosia, 3 n. i, 96 n. 2 ; 
Ancient Kkotan, 316 n. 3 ; Serindta, 583 n. iz ; 
fFazlrsHdn, 96 n. 2 
Stevenson, M., ERE., 69 n. 3 

Stone boxes, 369; money of Caroline Islands cfd. w. 
ring-ftones, 61-2; monuments in Sind, 92—3; 
rings, see Ringftone; ftatuettes, Aatoes, f.v., 
44-7; used in building, 31; fat ftatues, 31 ; 
vessels, 31, 367-9 ; worship, see Bx^ic ftones 
Stones, semi-precious, 31-3, 535-7, 536-4t 
Storage jars, 157, 169; group AG, 313-15 5 pits for, 
210; ibuids for, 170 

Stratification and chronology, 9-10: of remains of 
Indus culture in Stflpa area, 124-7 
Streets, 8, T76, 238, 242, 284; slignment, size, orientt- 
tion, 283-3; barr^, 284; levels cfd. w. those 
of buildmgt, 8-9; unpav^ 273 
Stucco, painted, in Buddhift Monafteiy, 117 
Studer, “ tlber einen Hand aus der PahMlitfaischen 
2ieit Russiands, Csnis PoutiatiiUir” 651 a. i 
Stflpa ana, buildings to Soudi of, Bhmks 1-8/145*^50; 
and Monastery, excavation, 113^-123; remaiiu 
of Indus culmr* hn, i23'*‘3o 
Subsoil water, hinders digging In VS Area, *14 
Sulphur, percentages in Copper and Bronze, 48^ 4S6 
Sumerian, look oho mnder MesopeMuaini briddmng 
cfd.. z6a t cultan, 103 t ze%ioitt Copfi^ 7^; 
script cfd., 408-9, 4ti, 4213, 495^4$! of 
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signs cfd, w. those of Indus Script, 4^: toy 
chtriot wheels, $54 

Superimposed foundstions, 216; ftruftures, 223-4; 

walls, 238 
Surjangal ware, 98 
Sus criSatus, 66^x 

Susa, itf Elam, OiAribution, M^m. Dil. en Ptr$t \ 
Susa I pottery and Indus designs, 10; ; Susa II, 
bone cylinder seal, 104; Indus cylmdcr seal, 
424-5 ; mace-heads, 460; shell objeds, 475; 
weighu, 593-5 

Suspension, holes for, in jars, 293 j in pottery, 311 
Survey of site, 13 

SvaSika symbol, 206-7 ; charafieriib'c of Indu, 426 ; 

on seals, 190, 200, 227, 374 
Syrian chariots, 555 


Tablets, copper, see Copper 
Taboo, 49 

Tabulations, see Seals, Objeds mentioned by number, etc. 
Tachylite or basaltic glass, 683 ; beads, 546 
Talismanic use of seal impressions possible, 397 
Tami, in Sind, visited by Ibn BatSta, 73 
Taxtla, ring-jlones, fr. 62-3 

Teeth, human, badly worn, 638 ; cfd. w. those of other 
races, 638; of cattle, 654-95 of dog, 652; of 
horses, 654 ; of pigs, 660-t 
Telloh, seals fr., 376, 424-5 
Temples, see also Sacred buildings; 22, 244, 252 
Tenth Ijine in HR Area, 212-3 
Terminals for necklaces, etc., 518 
Terraces attached to houses, 2T 
TeOstdo ihgasss. 663 
Tetrahedral gamesmen, 559 

Textiles, see Spinning and weaving, 585-65 cotton 
adhering to vase, 194 
Theri-anthropic beafts, 6^8, 74 
Theriomorphism, 74-5 
Three-faced god on seal, 53 
Thresholds, height above ftreet-level, 266 
Thureau-Dangin in Revue d’jissynokgie, 406 n. i, 
4105 Reckereies sur i’Origiise de rEeritmre 
Cwtiiforme, 423 

Tiger, on seals, 202, 349, 387—8 ; as vehicle of Mother 
Goddess, 72 

Tilley, Mi». Mag., 546 n. 3,4 

TimbCT, see also Woold 5 used in conftru6Uon of upper 
floors, 19 

Times, Tie, 341 n. 2, 587 n. i 
Times of India, 22nd Jan., 1928, signs published in, 
408 

Tin, 30, 682; sources of, 483-4, 682; scarcity of, 
481 5 percentage in bronze implements, 481, 484, 
486-75 records of use in Mesopotamia, 482 
Todd, Winwte, Cranial Cagaeity and Linear Dtmenrism 
in WMte and Negro, 637 n, 2 
Tortoise, 73, 662-4! tortoise-shell, 228 
Town planning, 282 

Toya, see Games and; toy carts similar to models fr. 

Anon and Ur, 39 
TVwaf. Btmi. Geol. Sk., 679 n. t 


Tree goddess, 63-4, 393 
Tree-guards, 165 
Tree-worship, 63—6, 393 

Trees, entrance of alien spirit into, 66 ; of knowledge, 
wisdom, or life, 64 5 marriage of, 66 ; on teals and 
sealings, 389, 390, 393 

Trefoil pattern, 54, 356-7, 515-17, 558 ; on Indus and 
Sumerian objert*, 104 
Trclhs-work in houses, 21 
Trial pit and trench, 245. 247 
Trident as attribute of ivinity, 54-5 
Trionyx gaugettcus'i, 662-3 
Tnmursis of Siva, Brahma, Vishnu, 53 
Tnskillion, 390 
Tn/iila, set Trident 

Ttountas and Manatt, The Mjeen^ean Age, 70 n i 
Tube of copper, 506 
Tubular drill, see Drill 
Turiinella pyrum, 666 

Turkeiftan, see Anau, Di^lribution, Pumpelly 
Turquoise, 32, 523, 525, 677, 678; -matrix and 
cleftnim ornament, 521-2 
Turner, A. J., see Gulati and 

I'urner, Sir W , T he Relations of tie Oentary Aroades 
in the Crania of AuRralians, 639 n. 7 
Turtles, 6705 model, 352 


Uap, see Stone money of the Caroline Islands 
Ubaid, see Al ‘Ubaid 

Ullah, Mohammed Sana, arclixological chemift, analytes 
of materials, 12, 30, 132, 269, 379, 484-8, 530, 
574-5, 689, cap. XXV and Appendix i 
Umroa, see Djokha 

“ Unicorns” on seals, 68-9, 382-5 , objed in front of 
“unicorn” as design on fillet, 527 
Vniv. Penn. Antkrop. Pubs., 514 n. 3 
Ur chariot, 554; gold fillets, 194; Indus seals fr., 
103—4, 385—6 ; reading of Indus teal w. cuneiform 
inscription, 413 5 toilet set cfd. w. one tr. HarappI, 
ro4 5 see also Mesopotamia 
Urns, funeral, 82, 85-9 
U.B. Ceol, Surv. Bull., 541 n. I 
Utensils, see Household implements and 


Vases w. pointed base, 2155 see also Goblets 
Vase-like jars, type G(f), 301 
Vases, tall, type I, 301 
Vats, M. S., VS Area, 11-14, 81, 84, 214 
Vedic and Indus culture contrafted, no-12 
Vedic India, dicing an amusement of, 55a 
Vehicles, see Wheeled vehicles, Chariots, Carts, Sledges ; 
Toy, 554-5 

Ventilators, probable use of niches as, 276 

Verandahs, 198, 202 

Vessels, ftonc, see Stone vessels 

Virgin soil not reached in VS Area owing to inrush of 
sub-soil water, 214 

Vitreous paste, chemical analysis and use, 574-6 t hiAory 
and possible place of invention, 582 
Vittified pafte or clay, 32, 34, 530 
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nvtparus bengalfniit (Lomarclt), 666 
Vogel, Indian Serpent Lore, 750 2, 76 n. 3 
Votive use of seal impressions possible, 397 
Votive obje(!:>, possible use of clay figure as, 5«;o, see 
Jlx-votos 

VS Area, Block r, 214-17. 2, 217-22; 3, 222—4, 
4, 224—9; 5> *29-30: 6, 230; 7, 230-2 


Wahindah, see MilirSn 
Wainscoting of bathrooms, 273-4 
Wainwnght, G. A, 316 n 2 
IVallago sp, 664 

Walls, see also Fortifications , of bouses, 1^—16 ; relieved 
by ornamental recesses, 21; party-walls, 283—4; 
built on cellular ayfilein, 243 ; twice rebuilt, 
231; enclosing Great Bath; of building of 
sacred ch.araiffer, 204 

Ward, Seal Cylinders of ff'eSUin Asia, 66 n. 6, 67 n. 2, 
4. 347 n. 3..389 ». 392 « 2. 194 n. 2, 567 n 5 

Wartekar, Mr., discovery of plasSler on Stupa plinth, 11 ^ 
Waifte metal, see also Broken Meul, ^52 
Water, seasonal variation of sqb-soil, 9; supply of 
houses, 18-19: of Circat Bath, 24 
Water-chutes, 139, 141, 244, 246, 2?i, 279 
Water-jars, 311; 

Water worship, 7";-6 

Wealth as shown by u.se of burnt brick, 286 
Weapons, see Copper and bronze; 31;—6 
Weaving, see Spinning and 

Wedge-shaped bricks, w Bricks ; v , usually employed 
for wells, 193 
Weighing scales, 20c; 

Weights, 36, 193, 461—4 ; syilein of, at Mohenjo-daro 
and Harappa, 589-98 , Assyrian syiSlem, 593 , 
Babylonian syltem, found at Susa, 593 
Wells, 16, 142, 148, 150, i6o, 173, 179, i88, 202, 
233, 234, 243, 245, 247; conftru^on of, at 
different periods, 269-70, coping of, 248, 253, 
270, diameters of, 269-70; in houses, 289; 
tor public use, itu 


Wcilcrn Asia and Aegean, see JBgean ; Mother Goddess 
cults and figurines, 50, 57-8 ; religious conuft 
w Indus valley, 76—8 

W’heat, 27, species, 586; origin of cultivation, 587; 
found on floor of room, 172 ; fr. jemdet Nasr, 
587; fr. L Area, 586 

Wheeled vehicles, see also Chariots ; possible Central 
Asian origin, 555 
Wheels, toy, 554 
Whet-ftones. 464 

Whiillcs, clay, m shape of birds, 551 
Whitehead, Catalogue of Coins in the Lahore Museum, 
130 n. 

Wild animals, see Animals, wild 
Wilson, A T , The Persian Gulf, 69 n i 
Wilson, Sir Leslie, 13 
Windlasses, possible use of, 27° 

Windows, 16, 275—6 
Wire, 505 

Wood, supply and use of, 133, 263-4 
Wool, as dress material, 32-3 

Woolley, C 1,, see Hall and ; The Sumerians, 70 n 2, 
109 n 1, 265 n. 3, 555 n. r 5 elsewhere quoted, 
36 n 5, 70, 276 n. 2, 3, 406 n. 2, 569 n. 5 
Writing, see Script, etc,, 39-42 > external features of, 
406—23 ; unifying principle underlying methods of, 
in Chalcolichic Age, 94; afFe&ed by materials, 
407 ; date of Indus writing, 414 

TahshI tree spirit, 65 

Yokha or Djokha (f.p)» seal impressions fr., 380-1 
Toga, origin among pre-Aryan population, 54 
Togs, atutude of Aatuc, 44, 357 n. r ; position shown 
on seal, 229 ; poilure of pre-Aryan god cfd. w. that 
of fsiva, 53-4 
Toni, see Phallic emblems 

Zebu, 27—8 

TLeit. fur Etku., 325 n. i, 327 n. 2, 332 n. 5 
Zoolatry, see Animals, sacred 






